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INTRODUCTION 
The number of people employed in United States agriculture reached 
a peak in 1S16. The United States Department of Agriculture estimates 
that in that year 13.6 million people were employed in agriculture 
( 2 8 ,  p. 1 5 ) .  Since that time the number of people employed in agri­
culture has been declining. This decline has been absolute in every 
year except the years 1S31-1935 and 1946-194?. 
Initially the rate of decline was slight, averaging less than one 
per cent per year through 1930. Following the depression years the 
rate of decline was significantly higher, averaging 2.1 per cent through 
1945 and 2 . 7  per cent per year from 1947 to 1965. In total, 8.0 million 
people moved out of the agricultural labor force between 1916 and 1965, 
leaving only 5.6 million still employed in agriculture in 1965. 
Various reasons have been suggested for this decline in the number 
of people employed in agriculture. These include the substitution of 
capital for labor within agriculture and the Increase of higher paying 
urban job opportunities outside of agriculture. As well, technological 
advances in the form of better seed, fertilizer and farm machinery have 
raised the productive capacity of agriculture with the result that 
production has frequently exceeded consumption at the established "fair" 
prices. These prices have had to be revised downward and farm Incomes 
have declined. Agriculture has not been able to support as many people 
in this new circumstance as It did previously. This pattern appears 
to be continuing. 
For planning purposes it would appear to be helpful to have some 
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idea of the magnitude of the changes which might be associated with a 
continuation of this downward trend in the number of people employed in 
United States agriculture, in particular it would appear to be most 
helpful if any estimates which were made were to be made at the regional 
or lower level of aggregation, rather than just for the national totals. 
It is to the problem of predicting regional farm employment in the 
future that this study has been addressed. 
There are many reasons for being interested in the trends in farm 
employment. One of chese is; that of the education of people scheduled 
to enter the farm labor force in the future. If, as seems likely, the 
farm labor force is significantly below its I965 level in 1980, then 
there are important implications for vocational agricultural education 
implied in this reduction in the size of the farm labor force. Further, 
should the structure of the farm labor force (in terms of the numbers 
and types of managerial, skilled and unskilled workers) change sig­
nificantly by 1980, there will be a need to change the type of education 
offered these people, as well as in the quantity of it. It is to the 
end of trying to supply some quantitative answers to these questions 
that this study is directed. 
What follows is a study of farm employment in the United States. 
Four measures of farm labor are considered nationally and in each of 
ten regions covering the forty-eight contiguous states of the United 
States. Farm employment equations are derived using least squares 
regression techniques and time series data. Future farm employment is 
projected on the basis of certain assumptions about the trends in the 
3 
variables of the derived employment functions. Projections are made 
for the United States and the ten regions for the years 1970, 1975 and 
1980. 
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REVIEW OF LITERATURE 
Previous work of relevance to this study can be divided into three 
categories; (1) studies of the demand for farm labor, (2) studies of 
the supply of farm labor and (3) projection studies. 
Demand Studies 
One of the first studies of the demand for farm labor was reported 
by Griliches in 1959. Griliches (6) studied the demand for a number of 
farm inputs and included amongst these hired farm labor. His model tied 
hired farm worker employment to the "real" price of hired labor (defined 
as the wage rate divided by the index of prices received by farmers), 
and hired farm employment lagged one year. Fitting this type of equation 
to data for the United States he derived short and long run elasticities 
for hired farm labor at the national level. 
Bishop, Sjasstad and Galloway studied farm labor from a different 
point of view; namely that of migration patterns of people moving from 
rural to urban environments. In so doing, they identified a group of 
factors which influence the demand for farm labor. Bishop (1) identified 
nonfarm income opportunities and unemployment rates as key variables. 
Sjasstad (18) confirmed these observations and emphasized the importance 
of nonfarm unemployment rates. Galloway (5) in studying the mobility 
of hired farm labor across the U.S. concluded that both farm and non-
farm wage rates are important in the determination of farm employment. 
Analyses of the demand for farm labor per se have been conducted 
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by Johnson, Schuh, Schuh and Leeds, and Helmers. Johnson (13) studied 
the demand for both hired and family labor using the hypothesis that 
each could be related to the farm wage rate, prices of substitutable 
resources and a measure of the relative profitability of farming. Least 
squares and Thiel Basmann methods of regression analysis were employed 
and data for each of the periods 1910-1957, 1920-1930, 1929-1957, 
1940-1957 were studied. The analysis was made for the United States 
and for each of the nine census regions. 
For hired labor significant coefficients were found to be associated 
with the farm wage rate and the index of prices received in the national 
models, in the regional models variability in the results was en­
countered. Only some regions showed a response to the farm wage rate, 
and only some, not necessarily the same regions, showed responses to 
the prices received Index. Results regarding the farm machinery variable 
were inconclusive. Neither complementary or substitution effects were 
clearly evident in either the national or regional data. 
For family labor Johnson found that significant coefficients were 
attained in the national data.' Only the farm wage rate showed signifi­
cance in all periods but the prices received variable was significant 
only in the two periods 1920-1957, 1940-1957. Responses at the regional 
level were not sufficiently well defined to warrant definite conclusions. 
Schuh ( 1 5 )  reports an investigation of the market for hired farm 
labor. Using data for the period 1929-1957 and a simultaneous equation 
approach, he analysed both the demand for, and supply of hired farm 
labor. The demand for hired labor he specified in terms of real farm 
wages, prices of agricultural products, costs of agricultural inputs 
other than labor, and technology. For the supply of hired farm'labor 
he hypothesized a function with real farm wages, income available in 
nonfarm employment, unemployment rate and size of the labor force as 
independent variables. The analysis was made using data for the United 
States. 
The results supported the hypotheses proposed with one exception. 
The technology variable did not appear significant in any of the 
equations. 
Following Schuh's analysis of the national hired farm labor market, 
Schuh and Leeds (16) conducted an analysis of the regional hired farm 
labor markets. For each of the nine census regions of the United States, 
a model expressing hired labor as a function of real farm wage rates, 
prices received by farmers and a trend variable was applied. Time series 
data for the years 1929-1S55 was used to fit the equations specified in 
the model. In some cases the dependent variable lagged one year was 
added to make possible the separation of long and short run elasticities. 
The analysis showed that both farm wage rates and prices received 
by farmers had significant effects on the demand for hired farm labor 
in all regions except New England and the South Atlantic States. The 
trend variable was significant in only two of the nine regions. 
The demand for farm labor has also been considered by Tweeten. He 
studied both the hired and family farm labor at the national level and 
subsequently, with Heady, at the regional level. In his national study 
(19, pp. 390-448), Tweeten related the quantity of hired labor to a 
ratio of the farm wage rate and prices received by farmers, a ratio of 
the farm wage rate to prices paid by farmers for other inputs, a measure 
of the stock of productive farm assets, an index of government agri­
cultural assistance measures and time. Using both simple least squares 
and limited information simultaneous equations, he established that the 
farm wage rate, price received by farmers, the stock of productive 
assets and time had significant influences on the employment of hired 
farm labor during the period 1926-1959. 
In analysing the market for family labor a different model was 
used. The independent variables postulated were: a ratio of the annual 
average factory wage and residual farm income, unemployment rate, a 
ratio of farmer equities to liabilities, percentage of forced farm sales 
(bankruptcies), a dummy variable for government policy measures, the 
stock of all farm machinery and time. Again the period 1926-1959 was 
studied. Significant regression coefficients were found for the income 
ratio, unemployment, equity and time. The other variables were reported 
to be nonsignificant. 
Heady and Tweeten (9, pp. 194-263) report a demand analysis for 
hired and family labor at the regional level. Data for the nine census 
regions were examined using the same models as specified by Tweeten for 
the national demand for hired and family labor. For hired farm labor, 
the farm wage rate was shown to be an important variable in influencing 
demand. The parity ratio was found significant in four of the nine 
regions while the time trend was only significant in one region. For 
family labor the results were less conclusive. The farm wage rate was 
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not shown to be important while the parity ratio was. The time trend 
variable was also found to be important where included. 
Helmers (11) analysed the demand for farm labor from the point of 
view of isolating the factors which influence the demand for farm labor 
significantly. Seven measures of the demand for farm labor were identi­
fied and their relationships to 27 independent variables were studied 
by means of single least squares regression equations. The independent 
variables studied covered a wide range. They included several measures 
of farm costs and returns, nonfarm income earning opportunities, farm 
product prices, prices and amounts of substitutable resources, levels 
of technology, and levels of production. Both linear and logarithmic 
functions were fitted using data for the years 1938-1902 and both 
national and regional studies were made. 
The analysis made by Helmers showed that the farm wage rate, farm 
income, nonfarm income and unemployment, amounts of substitutable 
resources, and level of technology were all significant in the determin­
ing of the demand for farm labor. This conclusion applied at both the 
national and regional levels. Not significant in affecting the demand 
for farm labor were the value of land and buildings, the value of farm 
machinery, livestock prices, the index of prices received by farmers, 
levels of farm output (both crop and livestock), and time. 
Supply Studies 
The supply of labor to farms in the United States has not been 
studied specifically except by Tyrchniewicz and Schuh. They have studied 
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the regional supplies of hired farm labor. Some conclusions about the 
supply of farm labor have, however, been drawn from studies involving a 
simultaneous specification of the demand for and supply of farm labor. 
These latter studies will be reviewed first. Details of the Tyrchniewicz 
and Schuh study follow. 
Johnson has examined the supplies of hired and family labor to agri­
culture.' The hypothesis used was that the supply of each class of labor 
was a function of the farm wage rate, the nonfarm wage rate and unem­
ployment. National data for the period 1929-1957 did not support this 
hypothesis however. The expected signs for the coefficients were ob­
tained but most of the coefficients were not significantly different from 
zero. 
Tweeten used a similar hypothesis to Johnson when examining the 
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supply of hired farm labor. Tweeten's hypothesis was that the supply 
of hired farm labor was a function of the farm wage rate and the nonfarm 
wage rate adjusted for unemployment. Data for the years 1926-1959, 
excepting 19^2-19^5, supported this hypothesis when a shift term was 
included to separate the two periods 1926-1941 and 1946-1959. Only 
national data were considered. 
Schuh reached similar conclusions to Tweeten when he studied the 
supply of hired farm labor in a simultaneous equation model involving 
3 both the supply of and demand for hired farm labor. He included the 
'op. ci:., pp. 111-126. 
^Op. cit., pp. 444-448. 
^0£_. ci_t., pp. 300-313. 
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farm wage rate, the nonfarm wage rate, unemployment and the size of the 
civilian labor force in his specification of the supply of hired farm 
labor. National data for the years 1929-1957 supported the hypothesis 
of all four variables as having a significant influence on the national 
supply of hired farm labor. 
The only study reporting regional results for the supply of farm 
labor is that of Tyrchniewicz and Schuh ( 2 0 ) .  This study estimates 
supply functions for hired farm labor in the nine census regions. The 
hypothesis stated was that regional supplies of hired farm labor are a 
function of regional real farm wages, nonfarm incomes, the size of the 
civilian labor force and a trend variable. Functions involving these 
variables were fitted to data for the years 1929-1957 in a simultaneous 
equation model. All functions were assumed linear in the logarithms of 
the variables. 
The results of this study support the hypothesis for most of the 
regions studied. The farm wage rate was found to be significant and 
positive in its effects in six of the nine regions. Nonfarm income was 
found to have a negative sign and was significant in seven regions. The 
size of the civilian labor force was reported to be significant and 
positive in five of the nine regions and the trend variable was signifi­
cant and negative in six regions. 
Projection Studies 
Most of the studies reviewed above did not apply the results of 
their analyses to the problem of projecting future demands for farm labor. 
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The one which did, together with those studies which have been specifi­
cally oriented to the problem of projecting future farm employment, 
will now be reviewed. 
Three approaches have been taken to the problem of projecting future 
farm employment. These are (1) time trend extrapolation, (2) derived 
demands for farm labor based on projections of consumer demands for 
agricultural products, and (3) econometric analyses of farm employment 
and the subsequent extension of the trends in the motivating variables 
to give estimates of future farm employment.. All three methods are 
reported in the literature. 
The first method involves fitting a time trend of the form 
Y = f(T) (2.1) 
(where Y is the variable to be projected into the future and T is time) 
to data for a period of time thought to be relevant in defining trends 
extending into the future. Once the parameters of the designated 
function have been estimated (by, for example, least squares regression 
methods), future values of Y are projected by including the appropriate 
future value of T in the estimated function. Several different mathe­
matical forms can be usee in specifying the time trend relationship 
(2.1) above. 
Heady and Tweeten (9, pp. 482-491) report an application of this 
method of projecting future farm employment. For each of hired, family 
and total farm labor at the national level they fitted logarithmic and 
exponential functions of time to data for the years 1950-1960. The 
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fitted functions were then used to extend the trends in each of the 
variables to 1980. 
The derived demand approach (Method 2) involves first estimating 
consumer demands for farm products and then working back from these 
to the farm labor and other resources required to produce the output 
required. An application of this approach to projecting future farm 
employment in U.S. agriculture is reported by Daly (2). 
The method requires assumptions about population growth and 
economic conditions. In his study, Daly used the following: no war 
or major economic recession; productivity and technological changes 
extended on the basis of past trends; government programs to continue 
with only minor changes;_and population and economic growth to be 
continued at constant prespecifled positive rates. Under these as­
sumptions It Is possible to derive estimates of the demand for livestock 
products and grains. From these estimates acreages of crops and numbers 
of livestock needed can be calculated and from these, and a set of 
input coefficients, the demands for agricultural Inputs can be derived. 
Using this method Daly estimated both the input and output requirements 
of United States agriculture In 1S30. 
Detailed estimates of the demand for farm labor, under the as­
sumptions of Daly's model have been made by Hecht (10). These estimates 
are based on the demand for farm labor measured in man-hours but have 
also been expressed in terms of the number of hired, family and total 
farmworkers required in I98O. • ' 
The derived demand approach has also been used by Heady and Mayer (7). 
Their study was primarily concerned with establishing the least cost 
allocation of food and fiber production in the United States in 1980, 
under several sets of conditions, but also included some estimates of 
man-hours of farm labor required for each allocation of resources. 
A linear programming format was used and a number of different as­
sumptions about the economy were made. For each set of assumptions 
the spatial allocation of.the least cost production of food and fiber 
was made. Labor demands were estimated by applying technical coef­
ficients for ma,i-hours per unit of production to the level of output 
allocated to each region. The results were regional and national 
requirements of farm labor measured in millions of man-hours. 
The third method of projecting future farm labor demands, that of 
econometric analysis with extensions of the trends in the independent 
variables, has been used by Johnson (13, pp. 135-153). In this method 
demand functions are first specified and estimated. Trends in the 
independent variables of these demand functions are then examined and 
estimates of their values at certain future dates are made. These 
values are then entered into the fitted demand equations. These 
equations then yield the projections of future demands when the equations 
are solved. In his study, Johnson used the demand equations he had 
derived from data for the years 1910-1957 to estimate the 1958, 1959 
and 1965 demands for farm labor. Both hired and family labor were con­
sidered but only at the national level. 
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Summary 
A review of the literature indicates that several variables 
have been reported as having significant effects in determining the 
level of farm employment. These include the farm wage rate, nonfarm 
income levels, unemployment rates, stocks of farm machinery and 
several measures of technology. Other variables; namely prices 
received, costs of other inputs, and measures of equity and parity, 
hàVè been repor ted  to  be  s ign i f icant  in  SOiVie ,  but  HOt  a l l  CôSèS.  
Hired labor has received more attention than family labor and 
national estimates appear more frequently than regional estimates. 
Studies projecting future levels of farm employment are few in 
number and in general they have been confined to the national level 
of aggregation. 
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METHODOLOGY 
Objectives 
The objectives of this study have been outlined briefly in the 
Introduction. Stated more specifically they are: 
(a) to estimate a set of employment equations for farm 
population, hired, family and total farm labor in the 
United States at both the national and regional levels; 
and 
(b) to use these equations to project future levels of farm 
population, hired, family and total farm employment, 
both regionally and nationally, through I98O. 
in order to achieve these objectives, a model of farm employment 
is required. A description of this model and its theoretical base 
follows. Details of the statistical procedure and the data are then 
reported. 
Theoretical Considerations 
The level of farm employment is determined by the intersection 
of cemsnd and supply. Thus, in formulating a model of farm employment, 
one must include considerations of both demand and supply. 
Demand 
The theory of the firm (4, pp. 303-328) indicates that for a firm 
operating under perfect competition and maximizing profits, the demand 
for a factor of production depends on its own price, the prices of 
other competing factors of production and the price of the output which 
the factor is used in producing. Two important assumptions are made. 
These are an assumption of diminishing marginal returns to factor use, 
and constant technology. Mathematically, the formulation is as follows; 
Maximize ïï = z 
Subject to F(Z ) = 0 
Where L " 
and 
L-J 
P = 
( 3 . 1 )  
(3.2) 
and IT = Profit 
p = vector of n product prices 
c = vector of m input prices 
y = vector of n outputs 
X = vector of m inputs 
and F(z) represents a set of implicit production functions 
linking x and y. 
Under perfect competition, the individual firm is assumed to be 
unable to influence prices and costs. These are therefore considered 
given and constant. The problem thus reduces to one of finding the 
maximum profit combination of x's and y's, i.e. z. 
To do this we form the Lagrangian multiplier 
L(z,A) = pz + XF(z) (3 .3 )  
(where A is a scalar constant to be estimated) and taking the first 
partial s of this with respect to z and X we obtain 
( 3 . 4 )  
and = f(z) (3.5) 
These equations when set equal to zero define the first order 
condition for maximum profit, i.e. 
p + = 0 (3.6) 
F(z) = 0 (3.7) 
The second order conditions require that the determinants of the 
successive principal minors of the bordered Hessian matrix of second 
partials of L(z,X) alternate in sign starting with a minus. This is 
ensured by the condition of diminishing marginal returns to all factors. 
Equations 3-6 and 3-7 form a set of 2n+m equations in 2n+m 
variables for which the solution, if it exists, is 
z = f(p) (3.8) 
i.e. the demand for z is a function of p. 
Now since x is a component of z, one of the subsets of 3.8 
expresses x as a function of p 
X = g{p) (3.9) 
showing that the demand for a factor of production is a function of 
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product prices and factor costs including its own cost. 
Equation gives the demand for a factor by an individual firm. 
To obtain a national or regional demand for a factor it is necessary 
to aggregate across all units within a region. In doing this two 
assumptions are made. First, that the demand is homogeneous across 
all elements in the sum and, second, that output prices remain constant. 
The first assumption is a matter of fact. The demand is either homo­
geneous or it is not. The second is no problem unless there is a 
change in factor cost. If this latter occurs adjustments across the 
region result in a change in the volume of output. This change in 
supply will cause a change in output prices under conditions of 
constant product demand and hence influence factor demand. Aggregate 
demands for factors thus assume equilibrium conditions. 
Supply 
The supply of labor is determined by the amount of work individuals 
are prepared to substitute for leisure when some positive reward 
(income) is attached to working. The theory of consumer utility (12, 
p. 23) provides the relevant rationale. 
First, the individual's utility is assumed to be a function of 
income and leisure 
u f(L,y) ( 3 . 1 0 )  
where u = utility 
L = Leisure 
y Income 
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and Income and leisure are assumed to be substitutes. 
The total differential of this function is 
du = dL T fgdy (3.11) 
from which the marginal rate of substitution of income for leisure is 
( 3 . 1 2 )  
2 
If total time available for both work and leisure is T and work is 
denoted W and leisure L, then 
L = T - W (3.13) 
Further, if r is the wage rate per unit of W, then 
y = rW (3.14) 
The substitution of 3-13 and 3.14 in 3.10 gives 
u = f(T - W, rW) (3.15) 
which has a maximum at 
3W 
i.e. when 
However 
IJ = - + rf, = 0 (3.16) 
= r (3.17) 
i 0 
dL ~ fz 
(3.12) 
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Therefore 
-  ^  =  r  ( 3 . 1 8 )  
indicating that utility is maximized when the rate of substitution 
between income and leisure is equated to the wage rate; i.e. that work 
is a function of the wage rate. 
Basically then, the supply of labor is a function of the wage rate, 
in the case of farm labor we are concerned with that part of all 
labor which is supplied strictly to agriculture. This amount depends not 
only on the wages offered in agriculture, but also on the wages offered' 
in nonfarm alternatives, if nonfarm wage rates are higher than farm 
wages, some workers will be attracted away from agriculture, thus reducing 
the supply of workers to agriculture. 
Similarly, unemployment is important. If jobs are not available in 
urban locations people will stay in the rural environment and continue to 
supply agriculture with labor. !v, on the contrary, there are plenty of -
jobs in town people will be attracted to these and the supply of labor 
to agriculture will be reduced. 
The supply of farm labor is thus dependent on three factors. These 
are the farm wage rate, the nonfarm wage rate and unemployment. 
The Model 
The number of ,:..jple employed in agriculture at any one time is 
determined by the equilibrium of demand and supply. If both demand and 
supply equations are of interest, a simultaneous equation approach must 
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be used. If, however, only the intersection of these two, i.e. the 
equilibrium value, is of interest, then a single equation employing 
both supply and demand parameters is sufficient. Such an equation can 
be derived from the theoretical formulations for demand and supply given 
above. 
From the theory, the demand for farm labor can be expressed as 
fol lows : 
Lg = fip^, Py, T) (3.19) 
where is the demand for farm labor, is a vector of input prices 
in which P shall be designated the price of farm labor, P is a vector 
Xi y 
of output prices, and T is a measure of technology. 
In similar manner, the supply of farm labor can be expressed as 
Lg = g(Wi, W,, U) (3.20) 
where is the farm wage rate, is the nonfarm wage rate, and U is 
the unemployment rate. 
When demand and supply are equal, and farm employment is 
uniquely determined. Further, has the same value as P since, at 
this point, the price paid by the demander of farm labor is the wage 
received by the supplier of farm labor. These two facts allow the 
supply and demand equations to be consolidated into one equation. To 
do this, equations 3-19 and 3-20 are first restated so that P and 
respectively are the dependent variables. L is substituted for and 
Lg (since at the equilibrium poi-nt these two are equal) and P^ is used 
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to denote a vector of all P except P 
= h(L, Pj., P T) 
/sj y (3.21) 
= q(L, W^, U) ( 3 . 2 2 )  
and upon subtraction, a new function 
p (L, Py, T, W, U) = 0 (3.23) 
is obtained. Solving this for L we obtain 
L = r(P^, Py, T, W, U) (3.24) 
which is the single equation we desire for estimating the equilibrium 
levels of farm employment. 
Equation 3-24 suggests the variables which should be considered in 
a single equation model of the equilibrium levels of farm employment. 
However, before such an equation can be used as a general model for 
farm employment, account must be taken of the effects of time In farm 
management decision making. 
The theoretical considerations Involved in formulating Equation 3-24 
assume that adjustments In the labor force can and do take place quickly 
and easily when changes in the levels of the independent variables occur. 
This is not always true In the case of agriculture. Changes In the prices 
of some agricultural resources do.not always bring about changes In the 
levels of farmer use of these resources. This is because decisions re­
lating to the use of some resources are only made relatively infrequently. 
Machinery, for example, is not purchased every year. Similarly, land 
is not bought and sold every year. 
With these two variables it thus appears that it is more likely the 
stock of each that will determine a farmer's decision rather than its 
price. The latter will only really be relevant when decisions are being 
made about additional amounts of each and not necessarily each year when 
decisions about farm labor are being made. For this reason the stock, 
rather than the prices of farm machinery and of land are used in the 
empirical model of farm employment levels. 
A second aspect of the time dimension concerns the selection of a 
relevant period of annual data for use in deriving equations, it has 
been argued by some. Heady and Tweeten (9, pp. 194-263) for example, 
that the relevant data for decisions about this year's inputs are last 
year's results (income), and last year's stocks of nonannual purchases 
(land and machinery). To zake this possibility into account variables 
have been specified in both the current period and lagged one year. 
Finally, in order to take into account one further aspect of time, 
nonfarm income and farm income have been substituted for nonfarm wages 
and product prices respectively. The first change has been made in 
order to allow for the fact that in choosing between supplying the agri­
cultural labor market and supplying the nonagricultural labor market, 
it is feit that laborers more nearly look at the total earnings for a 
year in each alternative rather than looking at just the wage rate. A 
similar argument holds in the case of farm income. It is farm income 
(particularly that for the previous year) that more nearly determines a 
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farmer's decision to employ more or less labor in any given year, rather 
than the prices of the products which he sells. 
For empirical investigation then. Equation 3.24 becomes 
L = f(Z, Y, U, M, N, T) (3.25) 
where L is the amount of labor employed, 2 is a measure of farm income, 
Y is a measure of nonfarm income, U is the unemployment rate, M is a 
measure of the stock of farm machinery, N is a measure of the amount of 
land farmed, and T is a measure of technology. Equation 3.25 is then the 
basic equation and model for this study. 
Type of Function 
in order to empirically estimate the function specified above, a 
definite form for it must be proposed. The type of function most 
frequently used in demand and supply studies is a logarithmic function. 
This relates the logarithms of the original variables in the function 
in a linear relationship. This is equivalent to an exponential function 
having the form: 
L = cZ®i. Y®2. U®3, N®5. (3.26) 
and stated in its logarithmic form is: 
LogL= Lege + e^LogZ + e^LogY + e^LogU + e^LogM + e^LogN + e^LogT (3.27) 
This function has certain desirable properties. First, it is function 
linear in the logarithms of the variables and therefore can be estimated 
by least squares linear regression methods. Second, it provides direct 
estimates of the elasticities of demand with respect to each of the 
independent variables. These estimates are provided by the coefficients 
e^ . . . . eg of Equation 3-27. Finally, a function of this type fits 
a curvilinear surface to the data. This may more nearly represent the 
"real life" situation than linear surface. 
Linear functions can also be postulated. These are likewise 
estimable (in the original values of the variables) using linear re­
gression methods. They do not yield estimates of elasticity directly 
however. Estimates of elasticity have to be calculated at the mean 
values of the variables or at other levels which may be of interest. 
Both linear and curvilinear forms have been used in this study. 
Preference has been for using the curvilinear logarithmic form through­
out, with the linear form only being used where the curvilinear form 
appeared inadequate. 
Statistical Considerations 
As noted above, both the linear and curvilinear demand functions 
can be estimated using least squares regression methods.^ This technique 
is not without limitations. In economics these limitations are most 
likely to appear in the form of failure to meet the assumptions of the 
least squares regression model. These assumptions are as follows. 
Vor details of this technique, see Snedecor (17, pp. 413-472). 
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First, a model linear in the independent variables is proposed, 
i.e. Y = Xg + u 
where Y is a vector of n observed values of the 
dependent variable 
X is a matrix of n observations on each of 
k independent variables 
3 is a vector of k regression coefficients 
u is a vector of n unknown error terms 
Second, it is gssumad that the orrors (u) are indspendent, of 
constant variance (homoscedastic) and have a mean of zero, 
i.e. E ( U )  =  0  
E(uu') = 6^1^ 
Thirdly, all x.. of X are assumed to be measured without error; ij 
that is, if repeated observations were made on each x., all observed 
values X.J, j = 1,2....n, would be the same. 
Finally, it is assumed that the matrix X is of rank k<n. When all 
of these conditions prevail, the method of least squares yields best 
linear unbiased estimates of the coefficients. If in addition it is 
assumed that the error term u is normally distributed, the estimates of 
3 have the added properties of being consistent and sufficient. 
in using the method of least squares regression analysis, care must 
be taken to meet the assumptions of the model. This is not always 
possible and errors result. Those errors encountered most frequently 
are auto-correlation, errors in variables, multicollinearity, and heter-
oscedasicity. Johnstcr, (14) discusses each of these types of errors in 
detail. Here discussion will be limited to a brief resume of each of 
the types of error, with note being taken of the measures taken in this 
study to prevent or to allow for the occurrence of each typé of error. 
Auto-correlation 
This condition occurs when errors assumed independent in the model 
are not so in practice. This may occur as a result of an incompletely 
specified m o d e l  (important variables o m i t t e d ) ;  f r o m  e r r o r s  i n  the in­
d e p e n d e n t  v a r i a b l e s ;  f r o m  t h e  u s e  o f  l a g g e d  v a r i a b l e s  o r  f r o m  e r r o r s  i n  
model specification. The consequence of having auto-correlated errors 
is a loss of efficiency in the estimation of the model parameters. The 
coefficients estimated are unbiased but their variance tends to be 
underestimated. Projections mcde using these coefficients thus appear 
more accurate than they actually are. 
When auto-correlation occurs, there are several steps which can be 
taken to remedy the situation. These are accounted by Johnston (14, 
pp. 192-200). in general, it has not been necessary to use any of these 
adjustment procedures in this study as application of the Durbin Watson 
test for auto-correlated errors has shown these to be nonsignificant in 
the materials used in this study. 
Errors in variables 
Errors in the variables occur when the independent variables are 
subject to errors in measurement. As the model assumes fixed X, errors 
in the variables other than Y constitute a violation of the assumptions 
of the model. Two consequences follow. The first is that the estimated 
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coefficients are no longer unbiased. Secondly, the estimates are no 
longer consistent; the deficiencies resulting from an interdependence 
of the error term (u) and the "independent" terms (X) introduced by the 
errors incurred in measuring the x... 
U 
There is no special technique for detection of errors in variables. 
However, if a bias is known to exist in the data, adjustment should be 
made for this before any application of the model is made. 
In an attempt to avoid this type of error, the best available data 
has been used in this study. Where Accessary it has been adjusted for 
changes in price level and other influences which may cause error in the 
measurement of the true characteristic desired for use in the model. 
Mult!collinear i ty 
This is the condition of high correlation amongst the independent 
variables. When this occurs, the coefficients are not uniquely de­
termined. in the limit, they are not determined at all because the 
matrix X'X will be singular if one X. is perfectly correlated with 
another. Multicollinearity may be indicated by unstable coefficients 
in successive estimations of the same or similar equations. It will 
almost certainly be indicated in cases where coefficients change sign 
in successive estimations. 
These conditions have been watched for in this study. Where they 
have occurred, highly correlated variables have been eliminated. 
A priori consideration of the correlation matrix for the X variables 
has been used to do this. 
Heteroscedast îcî ty 
Heteroscedasticîty is the condition of not having the same variance 
in the error term for all observations of X and Y. The result is lowered 
efficiency. Variances and standard deviations of the coefficients 
estimated are not the smallest they could be for the sample size. If 
the nature of the variation in the variance term is known to be related 
to the magnitude of some measurable quantity, a transformation of the 
data can be made. Failing this, one must proceed with estimation 
trusting that errors of this type, if they exist, are not so great as 
to significantly influence the analysis. 
The importance of these various errors depends on the type or 
purpose for which the least squares regression model is being used. If 
the model Is being used to estimate structural parameters where It is 
desired to establish as accurately as possible the exact magnitude of 
model coefficients, then the detection and elimination of these errors 
is important. If, on the other hand, one is more concerned In using 
the estimates for prediction, the occurrence of these errors need not 
be so serious, provided that the same or similar conditions can be 
anticipated to prevail at the time which the predictions are designated 
to apply. Since It Is a major objective of this study to predict future 
farm employment , the necessity to evaluate errors In the methodology 
has not been as great as if the prime concern had been with structural 
est imation. 
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Variables 
Dependent variables 
Farm employment can be measured in two ways. The first of these is 
the man-hours approach. In this method both the number of people and 
the number of hours they worked each year are estimated. The combination 
estimates the number of man-hours worked. The second method involves 
setting some minimum time commitment which people must attain to be 
counted and then counting the number of people who contribute at least 
the minimum amount. The United States Department of Agriculture makes 
both types of estimates and reports them annually. Of the two series, 
the man-hours of labor used is probably more accurate for measuring the 
contribution of labor to agricultural output. However, since the 
orientation of this study is towards the education of people for em­
ployment in agriculture, the "numbers of people" estimates approach Is 
more valuable. Accordingly, the United States Department of Agriculture 
Farm Labor and Farm Population estimates have been used for the dependent 
2 
variables in this study. 
Independent variables 
The independent variables specified for the model are those in 
Equation 3-27.  The measures used for each of these variables were as 
follows. For farm income: total farm Income and income per farm, for 
nonfarm income: total nonfarm income and nonfarm income per capita, for 
unemployment: unemployment rates, for stocks of farm machinery: an index 
For details of these estimates, see (30 ,  pp. 3-4)  and (26 ,  pp. 2-3) .  
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of mechanical power and machinery, for land: an index of cropland 
per farm, and for technology: an index of total output per man-hour. 
Data 
Time series information covering the years 1940-1964 has been 
the basic unit of information for this study. A few departures from 
this base have been made in cases where information for some of the 
regional variables was not available in the earlier years. These 
departures are noted in the text as they occur. The data for all 
variables, national and regional, together with their sources, is 
given in the Appendix. 
Extent of the Analysis 
Application of the model described above has been at two 
levels of aggregation; national and regional. The national analysis 
used data for the 48 states of the mainland United States. The 
regional analysis used data from the ten farm production regions as 
defined by the United States Department of Agriculture (24). The 
designation and composition of these ten regions is shown in 
Table 1. 
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Table 1. Division of states Into farm production regions 
Region States 
Northeast Maine, New Hampshire, Vermont, Massachusetts, 
Rhode Island, Connecticut, New York, New Jersey, 
Pennsylvania, Delaware, Maryland, District of 
Columbia 
Michigan, Wisconsin, Minnesota 
Ohio, Indiana, Illinois, Iowa, Missouri 
North Dakota, South Dakota, Nebraska, Kansas 
Virginia, West Virginia, North Carolina, 
Kentucky, Tennessee 
South Carolina, Georgia, Florida, Alabama 
Oklahoma, Texas 
Montana, Idaho, Wyoming, Nevada, Utah, Colorado, 
Arizona, New Mexico 
Washington, Oregon, California 
Lake States 
Corn Belt 
Northern Plains 
Appalachia 
Southeast 
Southern Plains 
Mountain 
Pacific 
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NATIONAL FARM EMPLOYMENT 
To estimate hired, family, and total farm employment and farm 
population at the national level, the following variables were defined. 
= Farm population in thousands 
= Hired farm labor in thousands 
X^ = Family farm labor in thousands 
X^ = Total farm labor in thousands 
Xg = Total net farm income in millions of dollars deflated • 
X. = Total net farm income in millions of dollars deflated, t-1 
X^ = Net income per farm in dollars deflated 
Xg = Net income per farm in dollars deflated, t-1 
Xg = Total nonfarm income in millions of dollars deflated 
X^g = Total nonfarm income in millions of dollars deflated, t-1 
X^^ = Nonfarm income per capita in dollars deflated 
X^2 ~ Nonfarm income per capita in dollars deflated, t-1 
^13 ~ National nonfarm unemployment rate 
X^^ = National nonfarm unemployment rate, t-1 
X = Index stock of mechanical power and machinery 
(1957-59=100) 
X = index stock of mechanical power and machinery 
(1957-59=100), t-1 
Xj^ = Index cropland per farm (1957-53=100) 
X^g = Index cropland per farm (1957-59=100), t-1 
X^g = Index total farm production per man-hour (1957-59=100) 
and ^(i+ig) = Lo9io for i = 1,2 19. , 
In this listing, the term t-1 indicates variables based on data 
lagged one year. All variables involving dollars were deflated by the 
wholesale price index. 
With these variables defined, the correlation matrix of all vari­
ables was computed. This matrix was then used to select independent 
variables for inclusion in regression equations. 
In the list of variables, the independent variables occur in 
pairs. In order to select one from each pair for use in any given 
equation, the correlation matrix was consulted. The variable having 
the higher correlation with any given dependent variable was selected 
in each case. As well, where two independent variables, not of the 
same pair, were highly correlated, the one having the lower correlation 
with the dependent variable was eliminated. This was done in order to 
minimize the errors associated with any multicollinearity in the in­
dependent variables. 
Once a set of independent variables for each dependent variable 
had been selected, specific equations were formulated. These were 
fitted to the data using least squares procedures. Many alternative 
specifications were considered. ~ " 
In evaluating the results of fitting the specified equations, no 
specification was considered unique. Rather a search was conducted to 
find equations which fitted the data most closely (as measured by the 
coefficient of multiple correlation), while at the same time exhibiting 
regression coefficient significantly different from zero.at the 95 per 
cent level of probability. Equations meeting these requirements for 
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the national employment of hired, family, and total farm labor and for 
farm population are reported in Table 2.  In this table (and in all 
others like it which follow), each equation is first identified by an 
identifying number, e.g. 4006. Following this on the same line is the 
R' coefficient of multiple correlation for the equation. Under this 
with the dependent variable on the left is the estimated equation. 
Variables are identified by the numbers in parentheses following the 
X's. Signs on the coefficients are mostly negative. Where no sign is 
printed, the assumption of a positive sign is correct. Standard errors 
for the coefficients appear in parentheses under each coefficient. 
The fitted equations, when analysed, indicate the nature of each 
of the four types of farm labor. Points of interest with respect to 
these equations are the signs on each coefficient, and the employment 
elasticities which can be derived from these. 
in all cases elasticities have been calculated according to the 
established formula for elasticity; namely 
Aq 
? 
where is the elasticity of q with respect to p 
q is the quantity employed 
and p is the price, income or other variable, 
changes in wnich bring about changes in q. 
For all variables, these elasticities can be obtained from the 
regression coefficients of the fitted equations. In the case of 
TABLE 2. FARM EMPLOYMENT EQUATIONS FOR THE UNITED STATES 
FARM POPULATION 
2 
4008 R =0.994 
X(20) = 7.41465 -0.06221 X(24) -0.28756 X(30) -0.64674 X(36) -0.27150 X(38) 
(0.02119) (0.05429) (0.20587) (CU07701) 
2 
4012 R =0.994 
X(20) = 7.18364 -0.06465 X(27) -0.29128 X(30) -0.52307 X(36) -0^28793 X(38) 
(0.02076) (0.05334) (0.19230) (0-07415) 
2 
4039 R =0.990 
X(20) = 6.80497 -0.41731 X(30) -0.09322 X(35) -0.40142 X(38) 
(0.07738) (0.04394) (0.05100) 
HIRED LABOR 
2 
5275 R =0.983 
X( 2) =3166.08936 -0.06165 X( 8) -0.00238 X(1C) 9.45312 X(13) -2.85610 X(16) 
(0.02315) (0.00021) (3.04753) (0.65192) 
2 
5277 R =0.981 
X( 2) =3703.57349 -0.08801 X( 8) -0.14988 X(12) 9.89533 X(13) -5.86539 X(16) 
(0.02347) (0.01403) (3.24138) (0-49545) 
2 
5278 R =0.974 
X( 2) =3810.79395 -0.08136 X( 8) -0.06640 X(12) 15.15268 X(13) -12-57993 X(17) 
(0.02766) (0.02283) (3.70515) (1.29569) 
TABLE 2. CONTINUED 
FAMILY LABOR 
6005 R =0.994 
X{22) = 5.16526 0.15733 X(24) -0.30616 X(28) 
(0.01964) (0.04769) 
0.15425 X{35) -0-33737 X(38) 
(0.C2490) (0.04381) 
6007 R =0.988 
X(22) = 5.03883 0.08851 X(24) -0.25475 X(3G) 
( 0 . 0 2 1 6 1 )  (0.07251) 
0.10415 X(35) 
(0.04165) 
-0.44488 X(38) 
(0.04884) 
6009 R =0.993 
X(22) = 5.47273 0.17326 X(26) -0.33576 X(28) 
(0.02310) (0.05280) 
0.1730C X(35) 
(0.02559) 
-0.40635 X(38) 
(0.04109) 
TOTAL LABOR 
7005 R =0.996 
X(23) = 5.49312 0.11244 X(24) -0.31902 X(28) 
(0.01426) (0.03464) 
0.10552 X(35) -0.26027 X(38) 
(0.01809) (0.03182) 
7006 R =0.991 
X(23) = 5.22875 0.17992 X(24) -0.46514 X(28) 
(0.02951) (0.06691) 
0.50506 X(37) 
(0.24343) 
-0.25971 X(38) 
(0.C6679) 
7009 R =0.996 
X(23) = 5.71213 0.12361 X(26) -0.33984 X(28) 
(0.01683) (0.03847) 
0.11896 X(35) 
(0.01865) 
-0.30977 X(38) 
(0.C2994) 
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equations fitted to data expressed in logarithms of the original 
variables, the regression coefficients estimate the elasticities 
directly. For equations fitted to the original values of the vari­
ables, levels of p and q have to be specified before the elasticities 
can be derived, in these latter cases, the mean values of p and q 
have been used throughout the study. Where more than one estimate 
of elasticity has been made, the range of the estimates is quoted in 
the tables. Elasticities derived from the national farm employment 
equations are summarized in Table 3-
Table 3. Elasticities (or ranges of elasticities) for farm 
population, hired, family and total farm employment in 
the U.S., measured with respect to variables found 
significant in the fitted farm equations 
Variable Farm population H i red Family Total 
.062 
in 1 C
O
 C
O
 o
 -.112/-.179 
-.173 -.123 
*6 .064 .081/.119 
Xg .306/.336 .319/.465 
*10 .306 
.287/.417 .254 
.183/.412 
-.025/-.041 
.093 .082/.208 -.104/-.173 -.105/-.118 
.523/.646 .511 
*18 -.505 
Xis .271/.401 .406/.445 .259/.309 
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Hîred farm labor 
A review of the signs of the coefficients associated with the 
equations for hired farm labor shows that hired farm labor decreases 
in response to increases in the previous year's income per farm, nonfarm 
income, farm machinery inventory, and cropland per farm in the same 
year. Positive movements in hired farm labor are associated only with 
increases in unemployment in the same year. These signs were in ac­
cordance with expectations. Net farm income and technology were not 
significant in determining the amount of hired farm labor employed at 
the nationa1 1evel. 
Of all the variables having any significant influence on the em­
ployment of hired farm labor, the amount of cropland per farm, 
clearly has the strongest influence (on a percentage basis) with non-
farm income, having the next most important effect. 
Fami1 y labor 
Signs on the variables appearing in the equations for family labor 
indicate that increases in the levels of farm income and income per 
farm, and farm machinery t-1, all tend to keep family labor on farms, 
increases in the levels of nonfarm incomes and technology cause families 
and family labor to leave their farms. This is as expected. 
Total farm labor 
The pattern of results for total farm labor follows that for family 
labor. This is to be expected since family farm labor accounts for 
about 75 per cent of total farm labor. The pattern is that of farm 
ko 
income and income per farm encouraging the employment of farm labor, and 
nonfarm income and nonfarm income per capita and increasing output per 
man-hour causing decreases in total farm employment. Increases in the 
amount of cropland per farm also bring about increases in the amount of 
total farm labor employed. 
Of all the variables which can cause changes in the amount of farm 
labor employed, nonfarm income levels appear to exert the strongest 
influence on a percentage basis. Elasticity coefficients for this vari­
able range from .319 to .465. Changes in output per man-hour rank second 
with elasticities in the range of .259 to .309. Other variables influ­
encing the amount of farm labor employed have elasticities as indicated 
in Column 4 of Table 3-
Farm population 
In addition to estimating employment equations for hired, family 
and total farm labor, equations for farm population have also been 
estimated. The responses for farm population are along similar lines 
to those found for the three other categories of farm labor. Nonfarm 
income and output per man-hour exert strong negative effects. Employment 
elasticities for these two variables lie in the ranges .287 to .417 and 
.271 to .401, respectively. Responses to the farm wage rate, farm 
incomes, and income per farm are all negative, indicating that farm 
population is less homogeneous in its ties to farming per se. Further, 
responses to the farm income variables, as measured by the elasticities 
associated with these variables, are low, being less than 0.1 in all 
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cases. These employment elasticities are summarized in Column 2 of 
Table 3-
In order to make projections of farm employment, two things are 
necessary. The first is a set of equations and the second is a set of 
estimates of the levels of the independent variables in the year(s) for 
which projections are desired. The combination of the two allows pro­
jections of farm employment to be made. 
In this study, attention has been given to making projections of 
farm employment at three future dates; 1970, 1975, and I 9 8 O .  A set of 
functions with which to estimate farm employment in these years is 
provided by the equations described above. A set of values of the 
independent variables in these years was obtained by the following 
procedure. 
Data for each of the independent variables included in the selected 
equations was first graphed. The visual information so provided was 
examined for the presence or absence of trends. Persistent trends ex­
hibited in the data were then analysed. To do this, three time trends 
were fitted to the data. These three trends were the linear function 
Projections 
Y = a + bT (4.1) 
the square root function 
Y = a + b/r (4.2) 
and the exponential function 
Y = ae bT (4.3) 
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where Y is the dependent variable, a, b and e are constants (the last 
being the base of the natural logarithms), and T is time. 
The first of these functions implies a.constant absolute rate of 
change, b. The second implies a decreasing rate equal to ibT ^ irre­
spective of whether the function is increasing or decreasing. The third 
formulation fits a constant percentage rate of change, b, to the data. 
From the results of fitting these trend functions to the data, one 
trend was selected for each variable. This was done in such a way as to 
select the trend which was considered most likely to persist into the 
future. In doing this, cognizance was taken not only of the statistical 
information associated with the fitted trends, but also of the information 
available about the variables themselves. Variables exhibiting growth 
characteristics, such as nonfarm income levels, were considered to be 
more likely to follow exponential trends. Net farm income was not con­
sidered too likely to grow rapidly and accordingly was most often con­
sidered to follow linear trends into the future. Where some finite 
ceiling to expansion in a variable could be anticipated, such as with 
cropland per farm, the square root function was considered more likely 
to be applicable. Finally, in cases where there was no discernible 
pattern in the data, the data were averaged or interpolated and the value 
so obtained was taken to be that value most likely to occur in the future. 
In general, the period 1955-65 was considered when defining these 
trends. However, when trends of more recent origin were observed, these 
were also considered. 
The selected trends and the extension of these to 1980 for independent 
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variables in national equations are shown in Table 4. Data for the years 
1970 and 1975 are included along with that for I98O in order to make 
projections for these years as well as for I 9 8 O .  
Table 4. Trends and projected levels of independent variables in 
equations for farm employment at the national level 
Variable Trend^ 
Sase 
period 1970 • 1975 1 9 8 0  
^5 Av. 1955-65 • 12,554 12,554 12,554 
Lin. 1955-65 4,534 5 , 0 3 6  5,584 
^8 Lin. 1955-65 4,429 4,931 5,479 
X9 Exp. 1955-65 624,605 7 6 3 , 0 0 3  907,126 
Exp. 1955-65 597,834 734,798 877,932 
Exp. 1955-65 9,708 11,149 1 2 , 6 2 8  
Exp. 1955-65 9,426 10,857 12,335 
None None 4.0 4.0 4.0 
Int. 1960-65 102 104 105 
Xl7 Lin. 1955-65 1 2 7 . 5  1 3 8 . 8  1 5 0 . 2  
X18 Lin. 1955-65 1 2 5 . 2  1 3 6 . 6  147.9 
Xis Exp. 1955-65 1 9 2  237 286 
^Lin.=Linear, Av.=Average, Exp.=Exponential, lnt.=interpolated. 
When the values of the variables given in Table 4 are included in the 
equations of Table 2, the projected values of farm employment through I98O 
are obtained. These are reported in Table 5-
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Table 5. Projected farm employment in the United States 
Equation 1965 1970 1975 1980 
Farm population 
4008 10,748,700 9,095,500 8,123,500 
4012 10,657.800 9,013,500 8,031,300 
4039 10,894,200 9,229,900 8,294,000 
12,361,000 
Average 10,766,300 9,113,000 8,149,600 
Hired labor 
5275 1,218,600 856,400 479,600 
5277 1,342,400 1,072,000 . 796,400 
5278 1,281,200 1,003,200 717,100 
1,484,000 
Average 1,280,700 997,200 664,300 
Family labor 
6005 3,759,700 3,303,000 2,944,400 
6007 3,794,700 3,298,100 2,980,400 
6009 3,800,900 3,332,700 2,970,900 
4,125,000 
Average 3,785,100 3,311,200 2,965,200 
Table 5 (Continued) 
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Equation 1965 1970 1975 1980 
Total farm labor^ 
7005 5,280,800 4,698,900 4,238,500 
7006 5,455,900 4,916,200 4,532,100 
7009 5,322,000 4,729,000 4,265,600 
5 ,609 ,000  
Average 5,352,900 4,781,300 4,345,400 
Total farm labor^ 
5,609,000 5,065,800 4,288,400 3,629,500 
^Projected from the equations designated, 
^^um of hired and family averages. 
The main conclusion to be drawn from examining Table 5 is that 
there is a considerable difference between the sum of the hired and 
family projections for any given future date and the corresponding 
total farm labor projection. This observation, combined with the 
assumption that analyses based on disaggregate data rather than 
aggregate data are to be preferred, forms the basis for considering 
only hired and family equations and projections in the regional 
analysis which follows. 
Further discussion of the projections contained in Table 5 is 
postponed until after the regional analyses of farm employment have 
been presented. 
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REGIONAL FARM EMPLOYMENT 
The process of estimating the regional equations for farm employment 
and projecting levels of farm employment to I98O followed essentially 
the same procedure as that reported for estimating the national farm 
employment. 
In general, the variables used in the regional analyses were the 
same as those used in the national analysis. Exceptions were the farm 
income variables which were redefined as follows. 
Xg = Total gross farm income in millions of dollars deflated 
Xg = Total gross farm income in millions of dollars deflated, t-1 
X^ = Gross farm income per farm in dollars deflated 
Xg = Gross farm income per farm in dollars deflated, t-1 
where t-1 indicates variables based on data lagged one year and deflation 
is by the wholesale price index. 
The changes to gross farm income were necessitated by the lack of 
net farm income information at the regional level. The data for these 
and other variables used in the regional analyses are contained in the 
tables of the Appendix under the regional headings. 
Regional rather than national data were used in the regional analyses. 
Two exceptions should be noted however. These involve the variables for 
unemployment and the stock of farm machinery. For the first, data was 
available only for the years since 1948. For the second, data was availa­
ble only for the years since 194$. in view of these limitations, national 
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data for these two variables was used in the initial equations fitted 
for the employment of farm labor in the regional analyses. Subsequently, 
in cases where this was found to be inadequate, regional data was 
substituted and the equations were fitted to the shorter periods of 
time for which the data was available for these variables. 
In general, the use of the national data for unemployment rate and 
the stock of farm machinery provided satisfactory equations. The ex­
ception to this was the Northern Plains Region. In this region, regional 
data for unemployment and the index of farm machinery yielded the best 
fitting equations. Consequently, the equations reported for this region 
are based on regional data for these variables. Elsewhere in the 
regional analyses, the national data for these two variables has been 
used throughout. 
Variables for inclusion in regional equations were selected on the 
basis of the information contained in the correlation matrices of vari­
ables for each region, in the same manner as used for the national 
estimates. Again several alternative specifications of the employment 
function were considered for each category of farm labor. 
From the regression analyses of the different equations, two 
equations were selected to represent each of the three measures of farm 
employment in each of the ten regions. These equations were selected 
on the basis of their coefficients of multiple correlations and the 
significance of the coefficients on the independent variables. Equations 
having the highest coefficient of multiple correlation with all regression 
coefficients significant at the 95 per cent level of probability, or 
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better, were selected. These are the equations reported in the tables 
of employment equations for each region. 
Once the equations for each region had been derived, a trend 
analysis was conducted for each of the variables included in each of 
these equations in each of the ten regions. The method for doing this 
was the same as that used at the national level. The trends thought 
most likely to continue into the future were selected and the value of 
each variable in 1970, 1975 and 1980 was determined. The 1970, 1975 and 
1980 levels of farm labor employment were then projected by including 
this information in each of the two equations selected for each of the 
three measures of farm labor in each of the ten farm production regions. 
A discussion of the equations and the projections of the three 
types of farm employment through 1930 in each of the ten regions follows. 
Employment elasticities and data for the 1980 levels of the independent 
variables used in each region are noted as each region is discussed. 
Northeast Region 
In general, the analysis of the Northeast Region was straight for­
ward. Equations of high R-square and having coefficients significant 
at the 95 per cent level of probability were obtained from the first 
set of equations specified. These are the equations of Table 6. All 
equations take the multiplicative form which expresses the relationships 
between the variables as a linear combination of the logarithms of the 
variables. 
The fact that all equations take this form means that elasticities 
TABLE 6. FARM EMPLOYMENT EQUATIONS FOR THE NORTHEAST REGION 
FARM POPULATION 
2 
4016 R =0.994 
X(20) = 6.40188 -0.17045 X<24) -0.86268 X(36) -0.38551 X(38) 
(0.04729) (0.08175) (0..G3369) 
2 
4028 R =0.992 
X(20) = 5.90173 -0.24573 X(30) -0.44673 X{36) -0.46349 X(38) 
(0.10646) (0.16239) (0.04322) 
HIRED LABOR 
2 
5011 R =0.988 
X(21) = 5.78532 0.20753 X(24) -0.72907 X(28) -0.36065 X{38) 
(0.05141) (0.06238) (0.04652) 
2 
5037 R =0.990 
X(21) = 5.71460 -0.56956 X(28) 0.31687 X(35) -0.57770 X(38) 
(0.06601) (0.0657C) (C..C6339) 
FAMILY LABOR 
2 
6033 R =0.996 
X(22) = 3.94446 0.31170 X(24) -0.38532 X(28) 0.12627 X(35) -0.48860 X(38) 
(0.04264) (0.04843) (0.05949) (0.05005) 
2 
6038 R =0.994 
X(22) = 5.01318 0.38047 X(26) -0.38122 X(28) -0^44412 X(36) -0.51911 X(38) 
(0.05791) (0.10951) (0.13333) (0.04465) 
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for each of the variables in these equations can be derived directly 
from the equations. The regression coefficients in each equation 
estimate the elasticities for each of the variables. These elastici 
ties are reported in Table 7-
Table 7. Elasticities (or ranges of elasticities) for farm 
population, hired and family farm employment in the 
Northeast Region measured with respect to variables 
found significant in the fitted farm employment 
equations 
Variable Farm population H i red Family 
X s  .170 -.207 - . 3 1 2  
X y  
0
 
00 Cf\ 1 
\ • .569/.729' .381/.385 
.245 
- . 3 1 6  - . 1 2 6  
.446/.862 .444 
* 1 9  .385/.462 . 3 6 0 / . 577 .488/.519 
The nature of farm employment in the Northeast Region is reflected 
in the coefficients in Table 1. Farm population shows negative re­
sponses to increases in all the variables appearing in the reported 
equations. The effects are greatest for changes in the amount of crop­
land per farm and farm output per man-hour. Other variables influencing 
the farm population in the Northeast Region significantly are total 
farm income, and nonfarm income per capita. 
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Hired labor exhibits different characteristics. Increases in farm 
income, and the farm machinery index cause increases in the employment 
of hired labor. Increases in nonfarm income and increases in output per 
man have the opposite effect. 
The pattern for family farm labor employment in this region was simi­
lar to that for hired labor. Rising farm income levels tend to support 
more people on farms, while increases in nonfarm income and output per 
man-hour decrease the amount of family farm labor used. Increases in out­
put per man-hour and in nonfarm wages have the greatest effects on family 
farm employment. 
Projections to 1980 
The trends in the independent variables and the levels which these 
are projected for each of the years 1970, 1975 and 1980 are given in 
Table 8. 
Table 8. Trends and projected levels of variables influencing farm 
employment in the Northeast Region 
Variable Trend^ 
Base 
period 1970 1975 1980 
Av. • 1955-65 30,463 30,463 30,463 
Xy Exp. 1955-65 15,011 18,268 21,238 
Xg Exp. 1955-65 189,768 231,088 278,368 
Exp. 1955-65 10,403 12,414 14,715 
Av. 1955-65 102 104 105 
Sqrt. 1955-65 148.4 173.6 199.9 
Lin. 1955-65 170 199 228 
^Lin.=Linear, Av.=Average, Exp.=Exponential, Sqrt.=Square root. 
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Projections of farm employment in the Northeast Region in 1970, 
1975 and I98O were obtained by including the values in Table 8 in the 
employment equations reported in Table 6. The projected levels of farm 
population, hired, family and total farm employment in the Northeast 
Region through 1980 are then reported in Table 9. 
Lake States Region 
!n the Lake States Region, a different pattern of farm employment 
is observed. Table 10 presents the relevant equations. 
In this region farm population responds negatively to increases 
in all variables except the index of farm machinery, X^g. Hired farm 
labor responds in similar fashion, declining in response to increases 
in all variables. For family farm labor in this region, the responses 
with respect to increases in income per farm and increases in the amount 
of farm machinery are opposite of those noted for hired farm labor. 
Family farm labor use declines with increases in nonfarm income and 
output per man-hour. 
Elasticities for all variables having significant-effects on the 
level of farm employment in the Lake States Region are summarized in 
Table 11. 
For hired farm labor, nonfarm income per capita exerts the strongest 
influence with an elasticity of .614 being measured. Stocks of farm 
machinery and increases in output per man-hour display the expected 
substitution effects with positive elasticities being noted. 
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TABLE 9. PROJECTIONS FOR THE NORTHEAST REGION 
EQUATION 1965 1970 1975 1980 
4016 
4028 
ÀVtRÀÔE 
1,002,000 
FARM POPULATION 
802,400 659,600 
814,000 675,500 
808,200 667,300 
554,000 
571,000 
562,500 
5011 
5037 
AVERAGE 
130,000 
HIRED LABOR 
115,600 
112,700 
94,600 
92,000 
78,700 
76,500 
114,200 93,300 77,600 
6033 
6038 
327,000 
FAMILY LABOR 
295,300 
293,500 
253,400 
252,200 
220,700 
220,700 
AVERAGE 294,400 252,800 220,700 
TOTAL, HIRED PLUS FAMILY 
457,000 408,600 346,100 298,300 
TABLE 10. FARM EMPLOYMENT EQUATIONS FOR THE LAKE STATES REGION 
FARM POPULATION 
4033 R =0.980 
X(20) = 5.47352 -0.10793 X(25) -0.32356 X(28) 
(0.04111) (0.06417) 
0,.15610 X(35) 
(0.04132) 
-0.29879 X(38) 
(0.05381) 
4037 R =0.981 
X(20) = 5.42809 -0.16883 X(26) -0.27975 X(28) 
(0.05944) (0.06741) 
C,.11285 X(35) 
(0.03916) 
-0.24747 X(38) 
(0.05115) 
HIRED LABOR 
2 
5056 R =0.988 
X(21) = 5.01561 -0.61475 X(29) -0.10656 X(35) 
(0.02937) (0.04077) 
2 
5082 R =0.850 
X( 2) = 246.41078 -0.92818 X(16) -0.39257 X(19) 
(0.31267) (0.12218) 
FAMILY LABOR 
6071 R =0.950 
X( 3) =1008.38330 -0.02996 X(ll) 1.3991C X(16) 
(0.00862) (0.56205) 
-2.28094 X(19) 
(0.40339) 
6077 R =0.970 
X( 3) =1066.76367 0.02211 X( 7) -0.04103 X(ll) 
(0.00455) (0.00605) 
-2.41450 X(19) 
(0.29075) 
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Table 11. Elasticities (or ranges of elasticities) for farm population, 
hired and family farm employment in the Lake States Region 
measured with respect to variables found significant in the 
fitted farm employment equations 
Variable Farm population H i red Family 
X. . 1 0 8  
.168 - . 2 0 9  
.279/.323 
.614 
X i i  .193/.363 
-.156/-.112 .106/.547 - . 1 5 0  
X i s  . 2 4 7 / . 2 9 8  . 2 2 7  .240/.254 
Only a few variables appear to influence the employment of family 
farm labor in this region. These are income per farm, nonfarm income 
per capita, stock of farm machinery and output per man-hour. At no 
time do the variables, unemployment rate and cropland per farm appear 
significant in this region. 
Projections to 1980 
The analysis of the trends in the variables found to be significant 
in determining the employment of farm labor in the Lake States Region 
resulted in the information shown in Table 12. 
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Table 12. Trends and projected levels of variables influencing farm 
employment in the Lake States Region 
Variable Trend^ 
Base 
period 1970 1975 1980  
Lin. 1955-65 3 6 , 2 3 8  3 8 ,233 40 , 2 2 8  
Xy Sqrt. 1955-65 10,822 1 2 , 6 3 7  14,513 
Exp. 1955-65 53,821 66,948 8 0 , 8 5 4  
^10  Exp. 1955-65 51 , 3 2 0  64,251 78 ,023  
Exp. 1955-65 10,800 12 ,852  1 5 , 0 0 0  
^6  Lin. 1960-65 1 0 2  104 1 0 5  
Lin. 1955-65 175 2 0 5  2 3 6  
^Lin.=Linear, Sqrt.=Square root, Exp.=Exponential. 
The 1970, 1975 and I98O values shown in this table have been inserted 
in the equations reported in Table 10 with the results shown in 
Table 1 3 .  The values in this last table are the projected levels of 
hired and family farm labor and farm population in the Lake States 
Region through I 9 8 O .  
Corn Belt Region 
The selected equations for the farm employment in the Corn Belt 
Region are given in Table 14. The most significant variables in this 
region were gross farm income lagged one year, and total nonfarm income. 
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TABLE 13. PROJECTIONS FOR THE LAKE STATES REGION 
EQUATION 1965 1970 1975 1980 
4033 
4037 
AVERAGE 
1,387,000 
FARM POPULATION 
1,242,700 1,100,100 988,700 
1,238,700 1,093,500 980,500 
1,240,700 1,096,800 984,600 
5056 
5082 
AVERAGE 
86,000 
HIRED LABOR 
89,200 
83,000 
82,500 
69,400 
86,100 76,000 
77,000 
56,300 
66,700 
6071 
6077 
544,000 
FAMILY LABOR 
428,400 
448,300 
301,300 
332,100 
167,700 
210,800 
AVERAGE 438,300 316,700 189,200 
TOTAL, HIRED PLUS FAMILY 
630,000 524,400 392,700 255,900 
TABLE 14. FARM EMPLOYMENT EQUATIONS FOR THE CORN BELT REGION 
FARM POPULATION 
2 
4022 R =0.987 
X(20) = 5-65502 -0.17566 X(26) -0.24018 X(30) -0.26861 X(38) 
(0.03672) (0.05356) (0.02393) 
2 
4034 R =0.987 
X(20) = 5.79589 -0.06784 X(25) -0.47565 X(2R) 0.45088 X(36) -0.28370 X(38) 
(0.03192) (0.C8862) (0.20244) (0.04931) 
HIRED LABOR 
2 
5080 R =0.972 
X( 2) = 553.39307 -0.00105 X( 6) -0.02359 X(ll) -1.14412 X(16) 
(0.00018) (0.00214) (0.27152) 
2 
5083 R =0.970 
X( 2) = 560.05664 -0.00111 X( 6) -0.01078 X(ll) -2.05299 X(18) 
(0.00019) (0.00442) (0.52074) 
FAMILY LABOR 
2 
6085 R =0.984 
X( 3) =1600.74316 0.00433 X( 6) -0.00916 X( 9) -1.56326 X(19) 
(0.00052) (0.00158) (0.62234) 
2 
6087 R =0.980 
X( 3) =1703.16235 0.00480 X( 6) -0.01266 X( 9) -0.68902 X(16) 
(0.00066) (0.00072) (1.02793) 
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For farm population and family labor, output per man-hour was also 
highly significant. 
Other variables having significant influences on the employment 
of farm labor in this region are listed together with their elasticities 
in Table 15. 
Table 15. Elasticities (or ranges of elasticities) for farm 
population, hired and family farm employment in the Corn 
Belt Region measured with respect to variables found 
significant in the fitted farm employment equations 
Variable Farm population H i red ' Family 
. 068 .339/.357 -.279/-.251 
.176 
.476 .394/.545 
Xii .240 .276/.605 
.383 .415 
-.450 
.763 
Xl9 .268/.284 .093 
Of all the responses exhibited by farm labor in this region, only 
two favor increases in farm employment. These are cropland per farm and 
farm income lagged one year, increases in the first have significant 
positive effects on the farm population, and increases in the second have 
significant positive effects on family farm employment, increases in all 
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other variables in the region cause farm population, hired and family 
farm employment to decrease. 
Project ions to 1980 
To project the levels of farm employment in the Corn Belt Region 
through to 1980, the data contained in Table 16 has been used. Table 16 
reports the trends and projected levels of variables found significant 
in influencing farm employment in the Corn Belt Region. 
Table 16. Trends and projected levels of variables influencing 
farm employment in the Corn Belt Region 
Variable T rend^ 
Base 
period 1970 1975 1980 
Lin. 1955-65 91,017 97.945 104,874 
Sqrt. 1955-65 15,214 18,429 21,791 
Lin. 1955-65 1 0 1 , 6 9 6  116,117 130,538 
Lin. 1955-65 9 , 6 2 6  10,846 1 2 , 0 6 7  
Lin. 1960-65 102 104 105 
Lin. 1955-65 119.4 127.5 135.6 
Lin. 1955-65 1 1 7 . 8  125.9 134.0 
Lin. 1958-65 2 1 3  265 319 
^Lin.=Linear, Sqrt.=Square root. 
By inserting this information in the equations reported in Table 14, 
estimates of the farm population, hired, family and total farm labor 
for the Corn Belt Region are obtained. These are reported in Table 17-
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TABLE 17. PROJECTIONS FOR THE CORN BELT REGION 
EQUATION 1965 1970 1975 1980 
4022 
4034 
AVERAGE 
2,451,00^ 
FARM POPULATION 
2,178,000 1,929,300 1,738,100 
2,256,900 2,040,800 1,875,100 
2,217,500 1,995,000 1,806,600 
5080 
5083 
AVERAGE 
142,000 
HIRED LABOR 
113,800 
113,600 
75,400 
76,100 
38,200 
38,600 
113,700 75,800 38,400 
6085 
6087 
884,000 
FAMILY LABOR 
730,000 
783,000 
546,600 
632,400 
360,000 
482,500 
AVERAGE 756,500 589,500 421,200 
TOTAL, HIRED PLUS FAMILY 
1,026,000 870,200 665,300 459,600 
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Northern Plains Region 
Farm employment equations for this region are reported in Table 18. 
The information which can be obtained from equations is summarized in 
Table 19. 
In this region, most' of the changes occur in response to current 
year's information (odd numbered variables). The exceptions are farm 
machinery inventory, X^_, and cropland per farm, For these vari­
ables lagged information appears to have a more important influence on 
the amount of farm labor utilized. 
Consideration of the signs of the elasticities given in Table 19 
shows that farm population decreases in response to increases in all the 
variables. Hired labor use decreases in response to higher nonfarm 
income, lower regional unemployment, higher stocks of farm machinery in 
the previous year, and increasing output per man-hour. For family labor 
income per farm and cropland per farm, farm machinery and output per 
man-hour appear as important variables. Increases in income per farm 
and cropland per farm have positive influences on family farm employment.' 
Increases in all other variables have negative effects on the utilization 
of family farm 1abor. 
Of all the variables having an effect on the use of farm labor in 
this region, nonfarm income has the largest. Second are changes in out­
put per man-hour. Effects amongst the remaining variables are all about 
the same, when measured by the elasticity coefficients, except for un­
employment rate and farm machinery index, the effects of which are small. 
TABLE 18. FARM EMPLOYMENT EQUATIONS FOR THE NORTHERN PLAINS 
FARM POPULATION 
4027 R =0-959 
X(20) = 4.99176 -0.33370 X(30) -0.11135 X(35) 
(0.09313) (0.05058) 
-0.22621 X{38) 
(0.C5585) 
4058 R =0.959 
X(20) = 4.61233 -0.29473 X(28) -0.21053 X(38) 
(0.07510) (0.05502) 
HIRED LABOR 
2 
5405 R =0.890 
X(21) = 5.47663 -0.95170 X(30) 0.12912 X(32) 
(0.09876) (0.05732) 
5412 R =0.960 
X(21) = 7.69920 -1.74570 X(30) 
(0.19113) 
0.15161 X(32) 
(0.03723) 
0.39850 X(38) 
(0.09047) 
FAMILY LABOR 
6038 R =0.983 
X(22) = 3.03025 0.27827 X(26) -0.45269 X(28) 
(0.02915) (0.04718) 
0.40775 X(37) -0.27893 X(38) 
(0.13303) (0.03429) 
6374 R =0.960 
X(22) = 3.86151 -0.26455 X(35) -0.34524 X(38) 
(0.08081) (0.03473) 
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Table 19. Elasticities (or ranges of elasticities) for farm population, 
hired and family farm employment in the Northern Plains Region 
measured with respect to variables found significant in the 
fitted farm employment equations 
Variable Farm population Hi red Fami ly 
C
O
 CM 1 
.295 .453 
Xn .334 .951 
-.152/-.129 
^ 1 6  .111 .300 .264 
^ 1 8  
1 O
 
C
O
 
Xi 9 .211/.226 ,399 .279/.345 
Projections to 1980 
Projections of the levels of hired, family, and total farm labor 
and farm population through 1980 in the Northern Plains are reported in 
Table 21. These projections are based on the equations of Table 18 and 
the information for 1970, 1975 and 1980 contained in Table 20. 
Table 20. Trends and projected levels of variables influencing farm 
employment in the Northern Plains Region 
Variable T rend^ 
Base 
per iod 1970 1975 1980 
Ay Sqrt. 1958-65 14,589 16,144 17,699 
Xg Lin. 1958-65 12,823 15,068 17,314 
Xii Lin. 1958-65 9,611 10,959 12,307 
Xl6 Lin. 1958-65 107.8 114.5 122.1 
8 Lin. 1955-64 106.3 108.9 111 .5 
Xj^g Exp. 1955-65 229 319 412 
^Lin.=Linear, Sqrt.=Square root, Exp.=Exponential. 
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TABLE 21. PROJECTIONS FOR THE NORTHERN PLAINS REGION 
EQUATION 1965 1970 1975 1980 
4027 
4058 
AVERAGE 
844,000 
FARM POPULATION 
803,600 715,600 646,000 
802,800 717,300 649,500 
0U3, JÎUU 710,400 
5405 
5412 
AVERAGE 
60,000 
HIRED LABOR 
54,100 
55,200 
47,700 
49,700 
42,700 
45,300 
54,600 48,700 44,000 
6038 
6374 
AVERAGE 
351,000 
FAMILY LABOR 
314,200 
322,700 
278,300 
285,400 
250,600 
255,100 
318,400 281,900 252,800 
TOTAL, HIRED PLUS FAMILY 
411,000 373,000 330,600 296,800 
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Appalachian Region 
In recent years, the states of this region have tended to 
be outside the economic mainstream of the United States. For 
this reason, the economic responses found in fitting the equations 
in the four regions discussed so far were not as frequent or as 
pronounced in this region. This was especially true for hired 
1abor. 
After considering a number of different formulations of the 
employment equations based on regional data, consideration was 
given to formulations of these equations which stated the regional 
use for hired and family labor in the Appalachian Region as 
dependent on national data and variables. In the case of hired 
labor, this yielded closer fitting functions. These, it can be 
argued, reflect the tendency of the "nonlanded" hired agricultural 
workers of this region to respond more nearly to national variables 
than to regional variables. This does not seem to be an un­
reasonable conclusion for a region of industrial decline and 
frequent poverty. The equations used for hired labor in this 
region are thus those which make hired farm labor a function of 
national rather than regional economic variables. All equations 
for this region are reported in Table 22. 
Information about farm employment in this region is summarized 
in Table 23. 
TABLE 22. FARM EMPLOYMENT EQUATIONS FOR THE APPALACHIAN REGION 
FARM POPULATION 
2 
4033 R =0.989 
X(20) = 6.18125 -0.35729 X(30) -0.12608 X(35) -C.54452 X(38) 
(0.06898) (0.03700) (0.05124) 
2 
4052 R =0.985 
X(20) = 5.87167 -0.28799 X(28) -0.55608 X(38) 
(0.06777) (0.05900) 
HIRED LABOR 
2 
5608 R =0.911 
X( 2) = 374.98950 -0.01829 X(12) 4.52848 X(14) 
(0.00236) (0.54292) 
2 
5609 R =0.867 
X( 2) = 314.00708 4.72146 X(14) -0.57664 X(19) 
(0.65987) (0.09957) 
FAMILY LABOR 
2 
6009 R =0.994 
X(22) = 4.43721 0.21090 X(25) -0.27351 X(3C) -C.14919 X(35) -0.52895 X(38) 
(0.04075) (0.05728) (0.06752) (0.04197) 
2 
6027 R =0.994 
X(22) = 4.84595 0.33333 X(26) -0.42492 X(28) -0.59154 X(38) 
(0.04899) (0.06917) (0.03917) 
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Table 23. Elasticities (or ranges of elasticities) for farm 
population, hired and family farm labor in the 
Appalachian Region measured with respect to variables 
found significant in the fitted farm employment 
equations 
Variable Farm population Hired^ Family 
X -.210 
G 
X .123 -.333 
7 
X .287 .425 
9 
X .357 .274 
X .367 
12  
X - . 1 0 0 / - . 0 9 5  
14 
X . 1 2 6  .149 
16 
X . 4 5 9  
18 
X . 5 4 4 / . 5 5 6  . 5 7 7  . 5 2 9 / . 5 9 2  
1 9 
^Elasticities for hired labor are with respect to changes in 
the national variables. 
The patterns in the responses to the different variables is similar 
to that observed in other regions. Family farm labor responds 
positively to increases in farm income, X ^  and X^, but decreases in 
response to all other variables reported. Farm population responds 
negatively to increases in all variables, as does hired farm labor. 
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Project ions to 1980 
Projections for farm population and family farm labor in the 
Appalachian Region have been made using the information contained 
in Table 24. Projections for hired farm labor in this region have 
been made using the information for the national variables reported 
in Table 4. 
Table 24. Trends and projected levels of variables through 
influencing farm employment in the Appalachian 
Region 
Variable Trend^ 
Base 
period 1970 1975 1980 
Av. 1962-05 30,000 30,000 . 30,000 
Xy Lin. 1955-65 6,000 7,000 8,000 
Xg Exp. 1955-65 44,838 51,291 71,984 
Xiz Exp. 1955-65 8,927 10,704 12,767 
1 nt. 1960-65 102 104 105 
\9 Exp. 1955-65 195 251 316 
^Av.=Average, Lin.=Linear, Exp.=Exponential, lnt.=lnterpolated. 
The projections of farm population, hired and family farm labor 
use in 1980 made from this data are reported in Table 25. 
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TABLE 25. PROJECTIONS FOR THE APPALACHIAN REGION 
EQUATION 1965 1970 1975 1930 
4033 
4052 
ÂVfcRÀGh 
2,279,000 
FARM POPULATION 
1,857,400 1,514,000 1,252,600 
1,811,500 1,467,600 1,209,000 
1,834,400 1,490,800 1,230,800 
5608 
5609 
AVERAGE 
230,000 
HIRED LABOR 
220,700 
222,200 
194,500 
196,200 
167,500 
168,000 
221,400 195,400 167,700 
6009 
6027 
711,000 
FAMILY LABOR 
615,700 
593,600 
511,400 
485,200 
430,800 
401,700 
AVERAGE 604,600 498,300 416,300 
TOTAL, HIRED PLUS FAMILY 
941,000 826,000 693,700 584,000 
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Southeast Region 
in this region, the procedure of fitting national Independent 
variables to regional farm employment was again followed. The result 
was that equations of this type were selected as estimators of the 
use of hired labor. These equations, together with those for farm 
population and family labor, are reported in Table 26. Equations for 
farm population and family labor are based on regional data for the 
Southeast Region. 
Table 27 summarizes the information which can be derived from 
these equations. Farm population declines in response to increases 
in any and all the variables listed. Hired labor declines in response 
to increases in all variables except increasing unemployment and 
increasing stocks of farm machinery. Of these responses, only the 
increase in hired labor with increasing amounts of farm machinery is 
unusual. A substitution effect would normally be expected.. A possi­
ble explanation is suggested by the fact that national data were used 
for this variable when the equations for hired farm labor were derived. 
Thus, while the national stock of farm machinery was rising, a dis­
placement effect may have been operating to demand more hired workers 
in regions, such as the Southeast, where mechanization has only 
appeared very recently. 
For family labor in this region, farm income, nonfarm income, and 
output per man-hour are clearly strongly influential in determining 
employment. Cropland per farm is also important and the decline in 
family farm employment associated with increasing cropland per farm 
TABLE 26. FARM EMPLOYMENT EQUATIONS FOR THE SOUTHEAST REGION 
FARM POPULATION 
2 
4055 R =0.994 
X(20) = 4.94144 -0.17133 X(26) -0.52034 X(38) 
(0.04098) (0.04143) 
2 
4058 R =0.994 
X(20) = 5.17611 -0.19576 X(28) -0.53931 X(38) 
(0.04522) (0.03588) 
HIRED LABOR 
5612 R =0.867 
X( 2) = 331.98071 -0.00270 X( 6) -0.00038 X(10) 
(0.00060) (0.00009) 
0.53119 X(19) 
(0.24989) 
5618 R =0.870 
X( 2) = 197.51668 -0.00019 X(1C) 
(0.00003) 
3.58864 X(14) 
(0.49364) 
0.70968 X(16) 
(0.26359) 
FAMILY LABOR 
6009 R =0.996 
X(22) = 3.53984 0.49965 X{24) -0.49965 X(28) 
(0.04827) (0.06150) 
-0.44995 X(3B) 
(0.04504) 
6034 R =0.997 
X(22) = 4.01508 0.42828 X(24) -0.42888 X(28) 
(0.05163) (0.06168) 
-0.25443 X(36) 
(0.10198) 
-0.42755 X(38) 
(0LG4110) 
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probably reflects the displacement of farm owners as farm size 
increases. 
Table 27. Elasticities (or ranges of elasticities) for farm 
population, hired and family farm employment in the 
Southeast Region, measured with respect to variables 
found significant in the fitted farm employment 
equations 
Variable Farm population Hired^ Family 
.499/-.428 
.428/.499 
.254 
.427/.449 
^Elasticities for hired labor are with respect to changes in 
national variables. 
Projections to 1980 
Projections of farm employment through 1980 for the Southeast 
Region are reported in Table 29. These projections are based on the 
information about the region contained in Table 28 and the national 
information contained in Table 4. 
134 
10 
14 
1 6 
17 
19 
.171 
.196 
.338 
.520/.539 
175/.348 
-.074 
-.179 
.133 
74 
Table 28. Trends and projected levels of variables influencing 
farm employment in tlie Southeast Region 
Variable T rend^ 
Base 
period 1970 1975 1 9 8 0  
Lin. 1950-65 30,098 32.776 35,455 
X y  Lin. 1950-65 13,000 16,200 1 9 , 9 0 0  
Lin. 1958-65 40,713 52,047 6 5 , 0 5 7  
Lin. 1958-65 133.0 148.8 166.6 
Exp. 1955-65 197 246 VJ
 
0
 
0
 
^Lin.=Linear, Exp.=Exponential. 
Delta States Region 
Employment equations for farm population, hired farm labor and 
family farm labor in the Delta States are given in Table 30. The 
hired farm labor equations are based on national data being used for 
the independent variables. Features of these equations and those 
for farm population and family farm labor are summarized in Table 31. 
The pattern presented is similar to previous findings for other 
regions. 
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TABLE 29. PROJECTIONS FOR THE SOUTHEAST REGION 
EQUATION 1965 1970 1975 1980 
4055 
4058 
AVERAGE 
1,300,000 
FARM POPULATION 
1,102,700 946,000 823,600 
1,086,500 918,600 790,000 
1,094,600 932,300 806,800 
5612 
5618 
AVERAGE 
184,000 
HIRED LABOR 
171,200 
170,900 
142,600 
146,300 
113,800 
119,900 
171,000 144,500 116,900 
6009 
6034 
AVERAGE 
323,000 
FAMILY LABOR 
276,500 
272,000 
230,900 
224,400 
196,500 
1 8 8 , 2 0 0  
274,200 227,600 192,300 
TOTAL, HIRED PLUS FAMILY 
507,000 445,200 372,100 309,200 
TABLE 30. FARM EMPLOYMENT EQUATIONS FOR THE DELTA STATES REGION 
FARM POPULATION 
2 
4018 R =0.992 
X(20) = 5.82017 -0.38340 X(30) -0.13069 X(35) -0.45845 X[38) 
(0.06056) (0.03889) (0.03199) 
2 
4058 R =0.991 
X(2Q) = 5.30671 -0.30685 X(28) -0.44781 X(38) 
(0.05379) (0.03222) 
HIRED LABOR 
2 
5602 R =0.962 
X( 2) = 485.95068 -0.00071 X(10) -1.73350 X(16) 1.35337 X(19) 
(0.00008) (0.23733) (0.20860) 
2 
5606 R =0.964 
X( 2) = 350.07446 -0.00025 X(IO) 3.29147 X(14) -0,70488 X(16) 
(0.00003) (0.49206) (0.26275) 
FAMILY LABOR 
2 
6034 R =0.992 
X(22) = 4.40892 0.24496 X(24) -0.28340 X(28) -0.40811 X(36) -0.42332 X(38) 
(0.05640) (0.06635) (0,17455) (0.09730) 
2 
6038 R =0.990 
X(22) = 5.02270 0.23927 X(26) -0.29787 X(28) -0.51045 X(36) -0.51861 X(38) 
(0.07493) (0.08265) (0.19329) (0.12393) 
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Table 31. Elasticities (or ranges of elasticities) for farm 
population, hired and family farm labor in the Delta 
States Region measured with respect to variables 
found significant in the fitted farm employment 
equations 
Variable Farm population Hired^ Family 
-.245 
-.239 
.283/.237 
.408/.510 
.423/.518 
^Elasticities for hired labor are with respect to changes in 
national variables. 
One unusual feature in Table 31 is the negative elasticity of 
hired labor with respect to increases in output per man-hour, X^g. 
The explanation of this occurrence is not obvious. There may, 
however, be confounding effect's due to the use of national rather 
than regional data for this variable in the derivation of the 
equations for hired farm labor. 
.306  
10 
11 
It 
1 6  
17 
19 
.384 
.131 
.447/.484 
.291/.826 
-.087 
.226/.556 
-.430 
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Project ions to 1$80 
The projections of farm employment through to I98O in the Delta 
States Region are given in Table 33. These projections have been 
made from the equations in Table 30 and the information about the 
Delta States Region contained in Table 32. Data for the national 
variables used in the hired farm labor equations was taken from 
Table 4. 
Table 32. Trends and projected levels of variables influencing 
farm employment in the Delta States Region 
Variable Trend^ 
Base 
period 1970 1975 1980 
Lin. 1955-65 24,200 27,000 30,000 
Xy Lin. 1350-64 9.253 11,027 12,802 
Xg Lin. 1950-64 13.706 15.770 • 17,833 
Lin. 1950-64 7,768 8,608 9,448 
! nt. 1960-65 102 104 105 
Lin. 1950-64 159.8 182.1 204.4 
Exp. 1955-65 268 372 495 
^Lin.=Linear, lnt.=lnterpolated, Exp.=Exponential. 
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TABLE 33. PROJECTIONS FOR THE DELTA STATES REGION 
EQUATION 1965 1970 1975 1980 
4018 
4058 
AVERAGE; 
1,105,000 
FARM POPULATION 
896,400 740,200 625,600 
890,200 736,900 624,200 
736,600 624,900 
5602 
5606 
AVERAGE 
172,000 
HIRED LABOR 
144,600 
144,600 
104,800 
109,600 
144,600 107,200 
67,800 
73,700 
70,700 
6034 
6038 
281,000 
FAMILY LABOR 
241,400 
226,400 
196,800 
178,900 
164,800 
145,200 
AVERAGE 233,900 187,800 155,000 
TOTAL, HIRED PLUS FAMILY 
453,000 378,500 295,000 225,700 
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Southern Plains Region 
In the Southern Plains Region, equations were fitted to both 
regional and national data for the independent variables. Equations 
for farm population and family labor were selected from amongst 
those fitted to the regional data, while those for hired farm labor 
were taken from those fitted with national data. These equations 
are listed in Table 34. Characteristics of these equations are 
contained in Table 35. Again, the pattern is one of the farm 
population responding negatively to all variables reported. Non-
farm incomes, cropland per farm, and output per man-hour exhibit 
the strongest influences. 
For hired farm labor in this region, gross farm income, Xg, 
apparently has a complementary effect. Otherwise, the effects of 
the various variables is as expected with nonfarm income per capita, 
decreasing unemployment rates, increasing cropland per farm, and 
output per man-hour all decreasing the amount of hired farm 
employment. 
Similar patterns are noted for family labor, the exception 
here being the sign on the machinery index, X^g. This variable 
gives estimates of elasticity with a negative sign suggesting 
complementarity. 
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TABLE 34. FARM EMPLOYMENT EQUATIONS FOR THE SOUTHERN PLAINS REGION 
1 
FARM POPULATION 
2 
4008 R =0.986 
X(20) = 8.17832 -0.17274 X(25) -0.28778 X(30) -1.25425 X(37) -0.36037 X(38) 
(0.05819) (0.10911) (0.25619) (0.07740) 
2 
4017 R =0.990 
X(20) = 6.92530 -0.41731 X(28) -0.70309 X(37) -0.32354 X(38) 
(0.07152) (0.22974) (0.06618) 
HIRED LABOR 
2 
5609 R =0.911 
X( 2) = 345.50903 -0.00010 X(10) 4.16847 X(14) -1.38326 X(17) 
(0.00012) (0.71001) (G.81697) 
2 
5615 R =0.912 
X( 2) = 192.14450 0.00285 X( 5) 6.49397 X(14) -0.68867 X{19) 
(0.00138) (1.02834) (0.10353) 
FAMILY LABOR 
2 
6011 R =0.990 
X(22) = 3.62285 0.22986 X(25) -0.29763 X(28) -0.37209 X(38) 
(0.03468) (0.0495C) (0.03320) 
2 
6037 R =0.989 
X(22) = 3.74187 0.21768 X(26) -0.29430 X(28) C.16120 XC35) -0.51051 X(38) 
(0.05371) (0.05595) (0.06493) (0.03830) 
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Table 35- Elasticities (or ranges of elasticities) for farm 
population, hired and family farm labor in the 
Southern Plains Region measured with respect to • 
variables found significant in the fitted farm 
employment equations 
Variable Farm population Hired^ Family 
X; -.199 
Xg .172 -.229 
X, -.218 
Xg .417 .294/.297 
Xio ^29 
X^i .288 
Xj^ -.190/-.121 
Xi, 
*17 "564 
x/g .703/1.25 
X^ g  .323/. 360 .243 .372/. 510 
^Elasticities for hired labor are with respect to changes in 
national variables. 
Projections to 1980 
Projected levels of the variables influencing farm employment . 
in this region are contained in Table 36. Data for the independent 
variables of the hired farm labor equations were taken from Table 4. 
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Table 36. Trends and projected levels of variables influencing 
farm employment in the Southern Plains Region 
Variable Trend^ 
Base 
period 1970 1975 1980 
Av. 1958-65 30,176 30,176 30,176 
\ Int. 1958-65 12,000 13,800 15,600 
• \ 
Lin. 1550-65 32,546 38,816 45,670 
^11 Lin. 1950-65 8,653 9,506 10,360 
Int. 1960-65 102 104 105 
XlB Lin. 1951-65 120.3 128.5 136.7 
*19 Exp. 1950-65 111 302 390 
in.= Linear, Av. =Average, Int. =lnterpol ated, Exp.= 'Exponent iai. 
Projections of the levels of all three categories of farm labor are 
reported in Table 37. 
Mountain Region 
For the Mountain Region, farm population, hired and family farm 
employment are estimated by the equations reported in Table 38. 
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TABLE 37. PROJECTIONS FOR THE SOUTHERN PLAINS REGION 
EQUATION 1965 1970 1975 1980 
4008 
4017 
AVERAGE 
817,000 
FARM POPULATION 
649,900 525,300 432,500 
656,100 530,500 437,000 
653,000 527,900 434,700 
5609 
5615 
AVERAGE 
135,000 
HIRED LABOR 
122,000 
121,700 
122,300 
93,800 
90,700 
92,200 
63,100 
56,900 
60,000 
6011 
6037 
FAMILY LABOR 
270,700 
264,400 
296,000 
231,000 
224,400 
200,100 
193,100 
AVERAGE 267,600 227,700 196,600 
TOTAL, HIRED PLUS FAMILY 
431,000 389,900 319,900 256,600 
TABLE 38. FARM EMPLOYMENT EQUATIONS FOR THE MOUNTAIN REGION 
FARM POPULATION 
2 
4061 R =0.963 
X(20) = 4.70263 -0.27841 X(30) -0.39903 X(38) 
(0.06755) (0.02777) 
2 
4062 R =0.946 
X(20) = 3.72270 0.15347 X(35) -0.59474 X(38) 
(0.07100) (0.05944) 
HIRED LABOR 
2 
5068 R =0.961 
X( 2) = 215.04503 -0.00788 X(10) -0.56390 X(16) 0*55144 X(19) 
(0.00195) (0.18938) (G.26546) 
2 
5090 R =0.970 
X( 2) = 212.96043 -0.00370 X( 8) -0.00527 X(12) 
(0.00056) (0.00141) 
FAMILY LABOR 
2 
6073 R =0.991 
X( 3) = 411.98926 -0.00553 X( 9) -2.24797 X(14) -1.23254 X(16) 
(0.00040) (1.15938) (0,14458) 
2 
6074 R =0.989 
X( 3) = 361.82568 0.00130 X( 6) -0.85386 X(16) -0.91058 X(19) 
(0.00033) (0.16186) (0.05592) 
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Elasticities for each measure of farm labor with respect to 
each of the variables reported significant in these equations are 
contained in Table 39- All equations are derived from regional data. 
Table 39- Elasticities (or ranges of elasticities) for farm 
population, hired and family farm labor in the 
Mountain Region measured with respect to variables 
found significant in the fitted farm employment 
equations 
Variable Farm population H i red Family 
X 
6 
-.116 
X 
8 
.289 
X 
9 
.203 
Xio .459 
Xii .278 
^12 
.217 
-.020 
*16 -.153 .299 .270/.389 
Xis .399/.594 .285 .281 
Farm population declines in response to all variables except 
for the farm machinery index, X^g. Apparently, the introduction of 
additional stocks of farm machinery to this region increases the 
demand for farm population. This is quite possible since the Mountain 
Region has not historically been a high agricultural output region 
and the recent introduction of machine practices may in fact have 
allowed for an expansion of operations for which members of the farm 
population are demanded. At the individual farm level, however, the 
effects of increased stocks of farm machinery are clearly those of 
substitution. Both hired and family farm labor demands decline in 
response to increases in the index of farm machinery. 
Hired and family farm labor demands in this region respond in 
similar manner to other regions already reported. Increases in 
farm incomes increase the demand for family labor. Increases in 
nonfarm income decrease the demand for both hired and family farm 
labor, as do increases in the output per man-hour. 
Projections to 1980 
Projections of employment for the three types of agricultural 
labor in the Mountain Region through 1980 have been made on the 
basis of the information contained in Table 40. This information, 
when included in the equations of Table 38, leads to the estimates 
reported in Table 41. 
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Table 40. Trends and projected levels of variables influencing 
farm employment in the Mountain Region 
Variable T rend^ 
Base 
period 1970 1975 1980 
X s  Av. 1958-65 25,724 25,724 25,724 
X a  Lin. 1955-65 21,555 25,210 28,864 
Sqrt. 1955-65 22,617 27,584 3 2 , 6 5 7  
S q r t .  1  2 1 ,640 26,581 31,635 
Lin. 1955-65 9,270 1 0 , 3 1 5  11,360 
Lin. 1955-65 9,061 10,106 11,151 
None None 2 . 7  2 . 7  2 . 7  
Int. 1 9 6 0 - 6 5  102 104 1 0 5  
*19 Lin. 1955-65 174 2 0 6  237 
^Lin. =Linear, Av. «Average, Sqrt.=Square root, lnt.= Interpolated. 
Pacific Region 
Equations estimating farm employment levels in the Pacific 
Region are presented in Table 42. Employment elasticities derived 
from these equations are reported in Table 43. 
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TABLE 41. PROJECTIONS FOR THE MOUNTAIN REGION 
EQUATION 1965 1970 1975 1980 
4061 
4062 
AVERAGE 
511,000 
FARM POPULATION 
505,500 459,300 
498,700 453,200 
502,100 456, 
422,400 
417,100 
419,BOO 
5083 
5090 
AVERAGE 
99,000 
HIRED LABOR 
93,300 
85,400 
89,400 
77,600 
66,400 
72,000 
61 ,100  
47,400 
54,300 
6073 
6074 
174,000 
FAMILY LABOR 
155,100 
149,800 
125,200 
119,000 
95,900 
89,900 
AVERAGE 152,500 122,100 92,900 
TOTAL, HIRED PLUS FAMILY 
273,000 241,900 194,100 147,200 
TABLE 42. FARM EMPLOYMENT EQUATIONS FOR THE PACIFIC REGION 
FARM POPULATION 
2 
4031 R =0.964 
X(20) = 4.38241 -0.20489 X(28) 0.22729 X(35) -0..47042 X(38) 
(0.05787) (0.07673) (G.11452) 
2 
4039 R =0.962 
X(20) = 4.29950 -0.16418 X(26) 0.31427 X(35) -0.64365 X(38) 
(0.05022) (0.06909) (0.08240) 
HIRED LABOR 
2 
5025 R =0.827 
X(21) = 2.40279 0.24570 X(24) -0.27663 X(28) 0.11354 X(35) 
(0.04567) (0.03044) (0.04848) 
2 
5026 R =0.818 
X(21) = 2.09329 0.34223 X(24) -0.39770 X(28) 0.32991 X(37) 
(0.05744) (0.07329) (0.16123) 
FAMILY LABOR 
2 
6074 R =0.975 
X( 3) = 333.72266 0.00083 X( 5) 1.23343 X(16) -1.93886 X(19) 
(0.00029) (0.26161) (0.15358) 
2 
6077 R =0.972 
X( 3) = 426.46997 0.00186 X( 5) -0.01673 X(ll) -0.75399 X(19) 
(0.00027) (0.00251) (0.14907) 
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Table 4). Elasticities (or ranges of elasticities) for farm 
population, hired and family farm labor in the Pacific 
Region measured with respect to variables found 
significant in the fitted farm employment equations 
Variable Farm population Hired Family 
.342/-.245 -.224/-.099 
.164 .276/.397 
.205 
.378 
-.314/-.227 -.113 -.302 
*18 -.329 
Xi, .470/.643 .264 .184/.472 
Again, the familiar patterns of response are noted Farm 
population responds negatively to all variables except the farm 
machinery index, X^g. Hired and family labor both respond 
positively to increases in the farm income variables, Xg and X^; 
and decrease in response to increases in nonfarm income variables 
and the index of output per man-hour variable. The farm machinery 
index variable apparently has a complementary effect in this 
region. 
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Projections to 1980 
A continuation in the downward trend in farm labor use in the 
Pacific Region is projected, information leading to this conclusion 
is contained in Table 44. The results of including this information 
in the equations of Table 42 are reported in Table 45. 
T a b l e  44. Trends and projected levels of variables influencing 
farm employment in the Pacific Region 
Base 
Variable Trend^ period 1970 1975 1980 
Lin. 1955-65 51,656 56,646 61,676 
Exp. 1955-65 32,641 40,309 48,334 
Exp. 1955-65 91,753 117,621 147,494 
Exp. 1955-65 11,635 13,480 15,386 
Int. 1960-65 102 104 105 
Lin. 1955-65 121.8 132.3 142.7 
Lin. 1950-65 143 162 180 
^Lin.=Linear, Exp.=Exponential, int.=interpolated. 
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TABLE 45. PROJECTIONS FOR THE PACIFIC REGION 
EQUATION 1965 1970 1975 1980 
4031 
4039 
AVERAGE 
FARM POPULATION 
642,700 579,600 
634,000 570,100 
665,000 
638,300 574,800 
527,100 
517,800 
522,400 
5025 
5026 
AVERAGE 
246,000 
HIRED LABOR 
254,600 
255,400 
241,000 
242,300 
229,300 
231,200 
255,000 241,600 230,200 
6074 
6077 
AVERAGE 
234,000 
FAMILY LABOR 
225,000 
220,000 
194,700 
184,000 
165,200 
147,800 
222,500 189,400 156,500 
TOTAL, HIRED PLUS FAMILY 
480,000 477,500 431,000 386,700 
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Summary 
The regional and national projections for each of farm 
population, hired, family and total farm labor through I98O have 
been summarized and are presented in Tables 46-49. Table 46 
summarizes the regional and national projections for farm popu­
lation. Tables 47-49 present the comparable information for 
hired, family and total farm labor. As well, each table includes 
regional and national data for the year 1965 and presents estimates 
of the percentage change in each category of farm employment 
projected to occur between 1965 and I98O. 
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Table 46. Regional and national projections of farm population 
for the years 1970, 1975 and 1980 with comparisons to 
1965 and percentage changes 1965 to I98O 
Percentage 
Region 1965 1970 1975 1980 change 
1965-1980 
(Thousands of Persons) 
Northeast 1,002.0 8 0 2 . 2  6 6 7 . 5  5 6 2 . 5  -43.9 
Lake States 1,387.0 1,240.7 1 , 0 9 6 . 8  984.6 - 2 9 . 0  
Corn Belt 2,451.0 2,217.5 1,985.0 1,806.6 - 2 6 . 3  
Northern 
Plains 844.0 8 0 3 . 2  716.4 647.9 - 2 3 . 3  
Appalachia 2 , 2 7 9 . 0  1,834.4 1 , 4 9 0 . 8  1 , 2 3 0 . 8  -46.0 
Southeast 1 , 3 0 0 . 0  1,094.6 932.3 8 0 6 . 8  -37.9 
Delta States 1 . 1 0 5 . 0  893.3 738.6 624.9 -43.4 
Southern 
Plains 8 1 7 . 0  653.0 527.9 434.7 -46.8 
Mountain 511.0 502.1 456.3 419.8 - 1 7 . 8  
Pacific 655.0 6 3 8 . 3  574.8 5 2 2 .4 - 2 1 . 5  
Ten region 
sum 1 2 , 3 6 1 . 0  10,679.3 9,186.4 8,040.9 -34.9 
National^ 1 2 , 3 6 1 . 0  1 0 , 7 6 6 . 9  9,113.0 8,149.6 - 3 4 . 1  
^From Tab le  5 .  
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Table 4?. Regional and national projections of hired farm labor 
employment for the years 1 9 7 0 ,  1 9 7 5  and I98O with 
' comparisons to 1 9 6 5  and percentage changes I 9 6 5  to 
1980 
Region 1965 1970 1975 1 9 8 0  
Percentage 
change 
1965-1980 
(Thousands of Persons) 
Northeast 130.0 114.2 93.3 77.6 -40.3 
Lake States 8 6 . 0  86.1 76.0 6 6 . 7  - 2 2 . 5  
Corn Belt 142.0 113.7 75.8 3 8 .4 -72.9 
Northern 
Plains 6 0 . 0  54.6 48.7 44.0 - 2 6 . 7  
Appalachia 2 3 0 . 0  221.4 195.4 167.7 -27.1 
Southeast 184.0 1 7 1 . 0  144.5 1 1 6 . 9  -36.5 
Delta States 1 7 2 . 0  144.6 1 0 7 . 2  70.7 -58.9 
Southern 
Plains 135.0 1 2 2 . 3  9 2 . 2  60.0 -55.5 
Mountain 99.0 8 9 .4 7 2 . 0  54.3 - 4 5 . 2  
Pacific 246.0 255.0 241.6 2 3 0 . 2  6.4 
Ten region 
sum 1,484.0 1,372.3 1,146.7 9 2 6 . 5  - 3 7 . 6  
National^ 1,484.0 1,280.7 977.2 664.3 -55.2 
^From Tab le  5-
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T a b l e  4 8 .  R e g i o n a l  a n d  n a t i o n a l  p r o j e c t i o n s  o f  f a m i l y  f a r m  l a b o r  
e m p l o y m e n t  f o r  t h e  y e a r s  1 9 7 0 ,  1 9 7 5  a n d  I 9 8 O  w i t h  
c o m p a r i s o n s  t o  1 9 6 5  a n d  p e r c e n t a g e  c h a n g e s  1 9 6 5  t o  
1980 
P e r c e n t a g e  
R e g i o n  1 9 6 5  1 9 7 0  1 9 7 5  1 9 8 0  c h a n g e  
1965-1980 
(Thousands of Persons) 
Northeast 3 2 7 . 0  2 9 4 . 4  252.8 220.7 - 3 2 . 5  
Lake States 5 4 4 . 0  4 3 8 . 3  3 1 6 . 7  189.2 -65.2 
Corn Belt 8 4 4 . 0  7 5 6 . 5  5 8 9 . 5  4 2 1  . 2  -52 . 4  
Northern 
Plains 3 5 1 . 0  3 1 8 . 4  2 8 1 . 9  252.8 -28.0 
Appalachia •711.0 6 0 4 . 6  4 9 8 . 3  4 1 6 . 3  - 4 1 . 4  
Southeast 323.0 274.2 227.6 1 9 2 . 3  - 4 0 . 5  
Delta States 281.0 2 3 3 . 9  187.8 1 5 5 . 0  - 4 4 . 8  
Southern 
Plains 296.0 267.6 2 2 7 . 7  196.6 -33.6 
Mountain 1 7 4 . 0  152.5 122.1 92.9 - 4 6 . 6  
Pacific 2 3 4 . 0  222.5 1 8 9 . 4  156.5 - 3 3 . 1  
Ten region 
sum 4 , 1 2 5 . 0  3 , 5 6 2 . 9  2,893.8 2 , 2 9 3 .5 - 4 4 . 4  
National^ 4 , 1 2 5 . 0  3 , 7 8 5 . 1  3,311.2 2 , 9 6 5 . 2  -28.1 
^From Tab le  5*  
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Table 49. Regional and national projections of total farm labor 
employment for the years 1970, 1975 and I 9 8 O  with com­
parisons to 1965 and percentage changes 19^5 to 1980 
Region 1965 1970 1975 1 9 8 0  
Percentage 
change 
1965-1980 
(Thousands of Persons) 
Northeast 457.0 408.6 346.1 2 9 8 . 3  -34.7 
Lake States 6 3 0 . 0  524.4 392.7 255.9 -59.4 
Corn Belt 1,026.0 8 7 0 . 2  6 6 5 . 3  459.6 -55.2 
Northern 
Plains 411.0 373.0 330.6 2 9 6 . 8  - 2 7 . 8  
Appalachia 941.0 8 2 6 . 0  693.7 584.0 -37.9 
Southeast 507.0 445.2 372.1 3 0 9 . 2  -39.0 
Delta States 453.0 378.5 295.0 2 2 5 . 7  - 5 0 . 2  
Southern 
Plains 431.0 389.9 319.9 2 5 6 . 6  -40.5 
Mountain 273.0 241.9 194.1 147.2 -46.1 
Pacific 480.0 477.5 431 . 0  3 8 6 . 7  -19.4 
Ten region 
sum 5 , 6 0 9 . 0  4,935.2 4,040.5 3,220.0 -42.6 
Sum of National^ 
hired and family 
estimates 
1 
5 , 6 0 9 . 0  5,065.8 4,228.4 3,629.5 - 3 5 . 2  
National total^ 
est imates 5,609.0 5,352.9 4,781.3 4,345.4 - 2 2 . 5  
^From Tab le  5 .  
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DISCUSSION 
The projections of farm employment reported in Tables 46-48 
present a considerable amount of information about changes which can 
be expected in farm labor use, if the assumed conditions occur. The 
discussion will proceed first to an evaluation of the information 
contained In these tables and then to more general aspects of the 
evaluation of the study as a whole. 
Farm Population 
The levels for farm population through I 9 8 O  are reported in 
Table 46. Both the sum of the regional estimates and the national 
estimate project the farm population at about 8.1 million people in 
I98O; a reduction of 34.5 per cent from I 9 6 5 .  The concurrence of the 
regional and national estimates is notable as the two estimates were 
made separately. The national estimate was made from national 
equations and projections of national independent variables, whereas 
regional estimates were made from regional equations and projections. 
When the regional estimates for farm population are considered, 
the magnitude of the projected changes and where these changes are 
expected to occur can be noted. Changes are small in regions which 
have been major producers of agricultural output in the past. These 
are the Corn Belt, Lake States and Pacific Regions. Changes pro­
jected for these regions range from 21.5 per cent to 29.0 per cent 
of the 1965 levels. Small changes are also projected for the Northern 
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Plains and Mountain Regions. A value of 23.3 per cent of 1965 levels 
is projected for the change in the Northern Plains Region and a lower 
percentage change of 17.8 per cent is projected for the Mountain 
Region. The largest changes are expected to occur in the Southern 
States Regions and the Northeast. Changes between 37-9 per cent to 
46.8 per cent of 1965 values are projected for these regions. 
Hired, Family and Total Farm Labor 
In 1965, the total farm labor force represented 45 per cent of 
the total farm population. Thus, in examining the I 9 8 O  levels of 
hired, family and total farm labor, one may anticipate some similar, 
but not necessarily the same, patterns of change as those observed 
for the farm population estimates. Some similarity may also be 
anticipated from the fact that the same levels of the independent 
variables were used to make both the farm population and the hired, 
family and total farm labor estimates in each region through I 9 8 O .  
It is, thus, somewhat surprising to find a situation among the 
farm labor estimates for I98O which is in contrast to the projections 
for farm population. Since the pattern is much the same irrespective 
of whether hired, family, or total farm employment is considered, 
discussion will be confined to the last of these three categories, 
total labor. 
in Table 49, total farm labor employment is projected variously 
to change by 22.5 per cent, 35.2 per cent, and 42.6 per cent of the 
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1965 level by 1980. The range of variation in these estimates is 
considerable. The first estimate of a 22.5 per cent decrease can, 
however, probably be eliminated on the grounds that total labor at 
the national level is probably too large an aggregate to be able to 
predict accurately for as long a period as fifteen years. This then 
leaves the two larger estimates of the change in total farm labor, 
35.2 per cent and 42.6 per cent, for consideration. 
Considering then the larger of these two estimates, 42.6 per 
cent, we note that total farm labor employed will have declined to 
57*4 per cent of its 1965 value by 1980. An examination of how this 
value is obtained shows that it includes decreases of 59.4 per cent 
for the Lake States Region, 55-2 per cent for the Corn Belt, and 46.1 
per cent in the Mountain Region. These decreases are in contrast 
with those projected for farm population in the same regions. Further, 
these changes occur in regions in which large changes in farm input 
structure would not normally be expected, regional trends in the vari­
ables used to reach these conclusions not withstanding. 
Because of the rather extreme levels to which farm employment is 
projected to decl ine by 1980, and because of the contrasting percentage 
declines projected for farm population and total farm labor, an alterna 
tive estimation procedure has been used to estimate farm employment in 
the Lake States, Corn Belt and Mountain Regions through 1980. This 
procedure makes farm employment a simple function of time. The re­
lationship is expressed as follows: 
Y = ae^^ (6.1) 
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where Y Is farm employment, a end b are constants to be estimated, 
e is the base of the natural logarithms and T represents time. The 
characteristics of this function are that it fits a constant percentage 
change for the trend in Y. It allows negative trends but does not 
pass through zero. These characteristics make it suitable substitute 
procedure for estimating I98O farm employment. 
Projections for hired, family and total farm labor through I98O 
for the Lake States, Corn Belt and Mountain Regions have been made 
using this procedure. Equation 6.1 was fitted to data for the years 
1955-1365 in each region and projections of the fitted trends were 
made for each of the years 1970, 1975 and 1980. The results appear 
in Table 50. 
A revision in hired labor estimate for the Pacific Region is also 
included in this table. This has been necessary as the 1970 projected 
level of hired farm labor for this region exceeds the 1965 value and 
this is thought to be an unlikely outcome. The revised estimate has 
been made using Equation 6.1 and data for the years 1955-1965. 
These revised estimates of the farm employment in I 9 8 O  are not 
necessarily better than the original set. They do, however, appear to 
be more reasonable in terms of the magnitudes of decline projected for 
each of the three regions involved. They also compare more favorably 
with the levels and percentage changes projected for farm population 
in these three regions. 
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Table 50. Revised projections for total farm employment in the Lake 
States, Corn Belt, Mountain and Pacific Regions through 
1980 
Region 
Type of 
farm 
labor 
1965 1970 1975 1980 
Percentage 
change 
1965-1980 
(Thousands 0 f Persons) 
Lake H i red 8 6 . 0  8 3 . 0  72.8 63 .8  - 2 5 . 8  
States 
Family 544.0 482.2 411 . 9  351 . 7  -35.4 
Total^ 6 3 0 . 0  565.2 484.7 415.5 -34.0 
Corn H i red 142.0 133.5 112.8 95.4 - 3 2 . 8  
Bel t 
Family 884.0 777.2 662.1 564.0 - 3 6 . 2  
Total^ 1 , 0 2 6 . 0  910.7 774.9 659.4 -35.7 
Mountain H i red 99.0 88.2 75.3 64.3 -35.1 
Family 174.0 161.3 142.9 1 2 6 . 6  -27.3 
Total* 273.0 249.5 218.2 1 9 0 . 9  - 3 0 . 1  
Pacific H i red 246.0 239.5 2 1 9 . 2  200.6 -18.5 
Total * 480.0 462.0 408.6 357.1 - 2 5 . 3  
^Sum of hired and family. 
The substitution of the values in Table 50 for those reported 
previously for the regional levels of farm employment in the Corn Belt, 
Lake States, Mountain and Pacific Regions gives the revised estimates 
of total farm employment shown in Table 51. These projections suggest 
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about a 36 per cent reduction in all three categories of farm labor 
by 1980. 
Table 51. Revised projections of total farm employment for 1970,  
1975 and 1980 in the United States with comparisons to 
1965 and percentage changes 1965 to 1980^ 
Percentage 
Group 1965 1970 1975 1980 change 
1965-1980 
(Thousands  of  Persons)  
H i red 
Labor 1,484.0 1,372.3 1,161.4 961.0 -35.9 
Family 
Labor 4,125.0 3,636.3 3,082.4 2,632.5 - 3 6 . 1 
Total 5 , 6 0 9 . 0  5,008.6 4,243.8 3,593-5 -35.9 
^Sums of regional projections using revised estimates for Lake 
States, Corn Belt, Mountain Regions, and revised hired employment 
projections in the Pacific Region. 
Ranking 
Another way to evaluate the projections contained in Table 49 is 
to consider the rank order of the employment estimates in the ten 
regions before and after projection. Such a comparison is shown in 
Table 52. The numbers in this table represent the rank of each region 
in terms of the total number of farm workers employed. The number 1 
denotes the region having the largest total number of farm workers 
while the number 10 designates the region having the smallest number. 
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Column 1 of Table 52 gives the rank order of regional levels of 
total farm employment in 1965. 
Table 52. Rank orders for total farm employment in the ten regions 
before and after projection 
Actual Projected Revised 
(1) (2) (3) (4) (5) 
Number of Number of 
places change places change 
in rank in rank 
Region 1965 1980 1965-1980 1980 1965-1980 
Northeast 6 5 (1) 6 -
Lake States 3 8 (5) 3 -
Corn Belt 1 2 (1) 1 -
Northern 
Plains 9 6 (3) 7 (2) 
Appalachia 2 1 (1) 2 -
Southeast 4 4 - 5 (1) 
Delta States 7 9 (2) 9 (2) 
Southern 
Plains 8 7 (1) 8 -
Mountain 10 10 - 10 -
Pacific 5 3 (2) 4 (1) 
Column 2 of this table indicates the ranking for the ten regions after 
projection to 1980. Column 3 measures the number of places change in 
rank from 1965 to 1980. All regions except the Southeast and Mountain 
move at least one place in the ordering and changes of two places or 
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more are recorded for the Lake States, Northern Plains, Delta States 
and the Pacific Region. 
This reordering of the regions in terms of the number of farm 
workers they employ is in contrast to the ordering observed when the 
revised estimates for the Lake States, Corn Belt and Mountain Regions 
are considered. This ranking is given in column 4 with the changes 
in rank being noted in column 5. This ordering appears to be more 
reasonable and favors the revised estimates for the Corn Belt, Lake 
States and Mountain Regions. 
Comparisons 
The projections of the I98O levels of farm employment reported 
in this study can be compared with the results of other studies 
concerned with farm employment in the future. As indicated in the 
review of literature, there are very few studies dealing specifically 
with farm employment through I98O. In total, there are only four 
studies which present estimates of farm employment which are compa­
rable with those derived in this study. Of these, only one presents 
estimates of the regional estimates of farm employment in I98O. 
The first estimates appearing In the literature are those of 
Heady and Tweeten (8). Farm population and total farm labor were 
both considered but only at the national level. Farm population was 
projected to decline to 9.0 million by 1980, while total farm labor 
107 
was projected by one method to decline to 4.0 million and to 3.6 
million by an alternate method. 
Another study projected national farm employment and estimated 
the 1980 total farm labor employment at 3.i million people. This 
estimate was derived from an overall production and consumption study 
of agriculture through I 9 8 O  and is reported by Daly and Egbert 
(3, p. 7). 
Hecht ( 1 0 )  has used a slightly different approach to projecting 
the 1980 values of farm employment. He reports, for a similar set 
of assumptions to those used by Daly, a projection of 3.6 million 
workers in agriculture by 1980. Further, he divides this total into 
2.6 million family workers and 1.0 million hired farm workers. 
Finally, Heady and Mayer (7, pp. 70-75) have presented estimates 
for the number of man-hours of labor required in I98O under an as­
sumption of continuing feed grain programs and trend levels of exports 
to 1980. These estimates are not strictly comparable with those of 
this study as they are expressed in man-hours of labor required. 
However, they are on a regional basis and can be compared with those 
of study in terms of the percentage changes in employment which are 
projected for each region. 
Consider then a comparison of each of these estimates with those 
of this study. 
First, it can be noted that the farm population projection of 
8.1 million people produced in this study is lower than that produced 
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by Heady and Tweeten. Their projection of 9.0 million people in the 
farm population in 1980 is about ten per cent above the comparable 
projection from this study. 
Next, the national hired-plus-family projection of 3.63 million 
and the sum of the revised regional projections at 3.59 million 
almost exactly equal the second estimate made by Heady and Tweeten. 
These same estimates also closely approximate the estimate made by 
Hecht. 
By contrast, the unrevised sum of the regional projections 
estimating 3-22 million farm workers in 1980 is closer to the value 
suggested by Daly and Egbert. 
Finally, at the national level, a decrease in the amount of farm 
labor employed by 36.5 per cent as determined in this study compares 
favorably with the equivalent estimate of 31.9 per cent made by 
Heady and Mayer. 
When the hired and family division of farm labor is considered, 
the revised estimates of 0.96 and 2.63 million, respectively, compare 
favorably with the estimates of 1.0 and 2.6 million made by Hecht. 
The unrevised estimates of 0.93 and 2.29 million do not compare as 
favorably. 
At the regional level, the only comparison possible is that with 
the Heady and Mayer percentage decrease data. This comparison is 
made in Table 53. 
109 
Table 53. Comparison of the Heady and Mayer 1980 farm labor 
projections with those of this study 
Percentage changes from I965-I980 
Region Heady and Mayer^ Unrevised Revised 
Northeast 
-35.9 -34.7 -34.7 
Lake States - 2 8 . 9  -59.4 -34.0 
Corn Belt 
-33.5 -55.2 -35.7 
Northern Plains - 2 8 .5 - 2 7 . 8  
- 2 7 . 8  
Appa1achia - 3 8 . 1  -37.9 -37.9 
Southeast -39.6 -39.0 -39.0 
Delta States -40.7 - 5 0 . 2  - 5 0 . 2  
Southern Plains - 2 9 . 6  -40.5 -40.5 
Mountain -20.0 -46.1 - 3 0 . 1  
Pacific - 1 8 . 2  -19.4 - 2 5 . 2  
United States 
-31.9 -42.6 -35.9 
^Source (7, p. 75). 
This comparison shows greater similarity between the revised 
projections and the Heady and Mayer estimates than between the latter 
and the unrevised projections. 
Overall, it would appear that the revised estimates provide the 
most reasonable and most consistent set of estimates of farm population, 
hired and family and total farm employment through I 9 8 O .  
n o  
Limitations of the Study 
The main limitations of this study are two in number. The 
first is the requirement that the employment equations take on a 
specific functional form and the second is the applicability of the 
levels of the independent variables projected to occur in the various 
years used in this study. 
Functional form 
The biggest single limitation in this study has been the 
requirement that all the equations take on one or other of two mathe­
matical forms. This requirement is, of course, necessary for a study 
of this type but the 1 imitations of this approach should be noted. 
Linear equations assume linear relationships between the variables. 
Logarithmic equations assume curvilinear relationships in the data. 
Hopefully, one or other of these two relationships defines, a relation­
ship which reasonably approximates reality. Nevertheless, either 
functional form, once fitted to the data, defines a rigid relationship 
which will always reflect in any projections which are made using 
this relationship. This is particularly important when such equations 
are used to project values of the function outside the range of the 
original data. All projections reported in this study are subject to-
this limitat ion. 
Projected levels of the independent variables 
Throughout the study assumptions have been made about the trends 
in the independent variables and the levels which these variables will 
I l l  
attain in 1970, 1975 and I 9 8 O .  Such assumptions can easily be upset. 
Changes can and do occur and in a period as long as fifteen years many 
events can occur to negate the assumptions made in this study. 
Technology, for example, can change very quickly and an economic 
recession or extended war could seriously upset the economic trends 
projected in this study. It is, thus, important to note that as­
sumptions have been made about a very wide range of variables through­
out the study and that changes in any of these will bring about 
changes in the projected levels of farm population, hired, family 
and total farm labor employment in I98O. 
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SUMMARY AND CONCLUSIONS 
This study has been concerned with farm employment through 1980. 
Four categories of farm labor have been considered. These were farm 
population, hired, family and total farm labor. Each of these 
measures of farm employment were evaluated In each of ten regions 
covering the continental United States. To do this, a set of farm 
employment functions was specified. Each function related one of the 
four measures of farm labor to two or more independent variables known 
to be influencing farm employment. The independent variables included 
the following: measures of total farm income and an income per farm, 
nonfarm income and nonfarm income per capita, unemployment and index 
of the stock of farm machinery, an index of cropland per farm and an 
index of output per man-hour. 
Empirical estimates of the employment functions were made using 
least squares regression methods and data for the years 1940-1964. 
Several different specifications of each equation were considered. 
From the results of the regression analysis, two equations were 
chosen to represent each type of farm employment. From each of these 
equations employment elasticities were calculated. These have been 
summarized and discussed. Most evident were the effects of increases 
in output per man-hour and increases in nonfarm incomes. 
The estimated equations have been used to project the 1980 levels 
of farm employment. To do this, trends in the independent variables 
in these equations were projected to I 9 8 O .  Where no trends were 
exhibited, averages and interpolated values were used. The data so 
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derived were then entered in the selected equations and farm popu­
lation, hired, family and total farm employment through 1980 were 
projected. 
Of the projections made, those for farm population appeared as 
the most consistent. Values of about 8.1 million people in the farm 
population in I98O were projected from both the national and regional 
equations. This figure represents a 34.5 per cent decline over the 
1965 figure of 12.4 million people. 
Two estimates haVe been made for hired, family and total farm 
labor in I 9 8 O .  By the original methodology, a decline of about 43 
per cent from 1965 levels is projected for total farm employment. 
This puts the I 9 8 O  level of total farm employment at 3-2 million. 
However, reservations are expressed about the estimates made by this 
methodology for three regions; the Lake States, the Corn Belt and 
Mountain States. Consequently, an alternative methodology has been 
used for projecting hired, family and total farm labor in these three 
regions. This methodology uses simple time trends to project future 
farm employment and gives estimates more consistent with those for 
farm population in the same regions, and nationally. Total farm em­
ployment in 1980 is thus projected at 3.6 million; a decline of 36 
per cent from I965. This total represents approximately 2.6 million 
family farm workers and 1.0 million hired farm workers. 
At the regional level, total farm labor requirements are pro­
jected to decline by 27.8 to 50.2 per cent of the 1965 values by I 9 8 O .  
The Delta States Region is projected to have the biggest decrease 
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with the other southern states regions following closely. Gradual 
decreases are projected for the Corn Belt, Lake States and,Northeast 
Regions. The lowest decreases in farm labor employment are pro­
jected to occur in Northern Plains, Mountain and Pacific Regions. 
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THE DATA 
Much of the data for this study was available from a previous study 
of farm labor made by Maimers (11). This information covered most of 
the variables used in this study and provided information for the years 
1939-62. Additional data has been developed for the years I963-65 and 
new information has been employed for tiie unemployment and stock of farm 
machinery variables at the regional level. The data for farm population, 
hired, family and total farm labor are contained in Tables A.l through 
A.4. Data for the independent variables is summarized in Tables A.6 
through A.13. Sources of the data and details of the calculations made 
to arrive at the values reported in the tables are detailed below. 
Farm population estimates were derived from United States Depart­
ment of Agriculture reports (24, 25, 26). For the years 1939 to I960, 
regional totals of farm population were obtained from summing state 
data. For the years I96I to 1965, when no state estimates were reported, 
the data were derived from census region estimates of farm population. 
Estimates of each state's farm population as a percentage of the total 
farm population in a census region was first calculated for the years 
1956 to i960. The average of these percentages for each state was then 
used to estimate the farm population in each state in 1961 through I965. 
The state estimates so derived were then summed to arrive at the regional 
totals for these years. 
Hired, family and total farm labor data were also taken from United 
States Department of Agriculture reports. For the years 1950 to 1965 
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data were obtained directly from these reports (30, 31) by summing the 
state data. For the years 1939 through 1949, when no state data were 
reported, the data were derived from census region data. State per­
centages of census region totals were calculated for the years 1950-1954. 
The average of these for each state was then applied to the census region 
data for 1939-1949 (32). The state estimates so derived were then summed 
to obtain the regional sums. Total farm labor for these years was taken 
to be the sum of the regional hired and family totals. 
Gross farm income was obtained from U.S. Department of Agriculture 
Farm Income reports (35). State information was aggregated into regions 
by weighting each state's income by the number of farms in the state 
(33, 34). Income per farm was obtained by dividing the regional farm 
income by the number of farms in the region. 
Nonfarm income information was obtained from U.S. Department of 
Commerce data (36, 37)• 
income per capita was obtained by dividing the regional income by 
the number of employees on nonagricultural payrolls (40). 
Total unemployment rates by states have been reported only since 
1957. Insured unemployment rates by states have been reported since 
1948. These latter rates are not the same as total unemployment rates 
but comparisons show that trends in the two over the period 1957-64 
have been parallel. In these circumstances, the insured unemployment 
rate can be taken to be measuring essentially the same trend as total 
unemployment rates. Insured unemployment rates have thus been used as 
the basis of the regional unemployment estimates. Regional unemployment 
estimaLes were made by weighting the state insured unemployment rates 
(38, p. 236; 39,  p. 209)  by the number of employees on nonagricultural 
payrolls (39 ,  ? •  206)  in each of the years. National unemployment 
rate was taken to be that reported by the Bureau of Labor Statistics 
(39,  p .  169) .  
The National Index of the Stock of Mechanical Power and Machinery 
was taken from U.S. Department of Agriculture reports (23, p. 35). 
Regional indexes were computed from state data for the value of the 
January 1 inventory of mechanical power and machinery (27), deflated by 
the prices paid indexes for each class of machinery (29, p. 11). 
Indexes of cropland per farm were estimated by dividing the 
acreage reported planted to crops in each region (23, p. 18) by the 
number of farms in the region (33, 34) and indexing the result to 
have 1957-59 = 100. 
Index numbers of farm output per man-hour are those reported by 
the U.S. Department of Agriculture (23, p. 33). 
All variables Involving measurements made in dollars were deflated 
by the wholesale price index (21, p. 358; 22, p. 351). 
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TABLE Al. FARM POPULATION 
NORTH LAKE CORN NORTHERN APPAL-
YEAR EAST STATES BELT PLAINS ACHIA 
(THOUSANDS OF PERSONS) 
1939 2,729 2,654 4,936 1,171 5,826 
1940 2,703 2,669 4,94C 1,74C 5,715 
1941 2,664 2,66C 4,912 1,734 5,668 
1942 2,553 2,566 4,7H1 1,67% 5,483 
1943 2,3U6 2,357 4,3Cv 1,539 >3,010 
1944 2,182 2,245 4,163 1,468 4,781 
1945 2,146 2,222 4,C94 1,45C 4,7/0 
1946 2,234 2,304 4,245 1,491 4,918 
1947 2,273 2,341 4,315 1,501 5,007 
1948 2,142 2,235 4,108 1,414 4,745 
1949 2,126 2,219 4,091 1,392 4,724 
1950 2,008 2,160 3,92S 1,343 4,510 
1951 1,880 2,110 3,836 1,319 4,222 
1952 1,864 2,107 3,81.7 1,322 4,204 
1953 1,665 2,0C5 3,628 1,271 3,744 
1954 1,575 1,956 3,531 1,244 3,555 
1955 1,585 1,970 3,525 1,249 3,582 
1956 1,546 1,950 3,480 1,237 3,512 
1957 1,443 1,882 3,357 1,197 3,269 
1958 1,389 1,848 3,281 1,184 3,158 
1959 1,336 1,817 3,213 1,161 3,040 
1960 1,278 1,704 3,039 1,093 2,867 
1961 1,203 1,627 2,689 1,020 2,733 
1962 1,168 1,578 2,802 985 2,641 
1963 1,085 1,483 2,625 91C 2,475 
1964 l,C5r 1,44: 2,549 882 2,396 
1965 1,C02 1,357 2,451 344 2,279 
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TABLE Al. CUNTINUEO 
SOUTH DELTA SOLTHEHN UNITED 
YEAR EAST STATES PLAINS MOUNTAIN PACIFIC STATES 
(THOUSANDS OF PERSONS) 
1939 4,008 3,4C4 3,115 1,113 1,245 30,840 
1940 3,93 ^ 3,370 i.csr 1,118 1,27C 30,547 
1941 3,865 3,269 2,961 1,1C6 1,278 30, 118 
1942 3-,69C 3,110 2,7ar 1,064 1,243 28,914 
1943 3,329 2,756 2,403 968 1, 160 26,186 
1944 3,14U 2,576 2,226 919 1, 115 24,815 
1945 3,083 2,525 2,171 9C5 1,1^2 24,42: 
1946 3,184 2,677 2,274 94 C 1,134 25,403 
1947 3,221 2,760 2,306 955 1,148 25,829 
1948 3,034 2,598 2,102 9C4 1,101 24,383 
1949 2,992 2,598 z,C5e 897 1,C94 24,194 
1950 2,856 2,466 1,845 859 1,C7C 23,048 
1951 2,639 2,284 1,712 84C 1,C47 21,890 
1952 2,593 2,261 1,702 837 1,C43 21,748 
1953 2,282 1,985 1,496 8CC 996 19,874 
1954 2,134 1,061 1,411 780 971 19,019 
1955 2,118 1,873 1,42C 782 973 19,078 
1956 2,046 1,817 1,388 773 962 18,712 
1957 1,882 1,672 1,282 747 529 17,656 
1958 1,791 1,6C3 1,231 733 911 17,128 
1959 1,703 1,530 1,178 719 S94 16,592 
1960 1,624 1,408 1, ICC 678 842 15,635 
1961 1,56C 1,333 996 635 808 14,803 
1962 1,506 1,291 •962 6C5 776 14,313 
1963 1,413 1,207 896 556 717 13,367 
1964 1,367 1,168 6 6b 537 696 12,954 
1965 1,300 1,1C5 617 511 665 12,363 
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TABLE A2. HIRED PARK LABOR 
NORTH LAKE CORN NORTHERN APPAL-
YEAR EAST STATES PELT PLAINS ACHIA 
(THOUSANDS or PERSONS) 
1939 324 187 329 117 384 
1940 321 186 327 12C 312 
1941 307 130 317 122 353 
1942 300 169 99s 11^ lis 
194 3 290 158 2l:C 111 329 
1944 211 14 C 249 101 294 
1945 268 13C 231 92 271 
1946 278 138 246 101 284 
1947 278 143 255 111 298 
1948 276 147 263 113 319 
1949 273 144 255 1C5 307 
1950 293 145 262 105 314 
1951 286 141 255 97 299 
1952 271 138 235 92 289 
1953 261 129 226 9C 281 
1954 252 128 227 88 293 
1955 235 121 219 32 235 
1956 22U 118 2C2 77 279 
1957 216 114 2C1 81 279 
1958 22C 113 2CP 86 285 
1959 192 114 194 82 284 
1960 182 109 167 81 276 
1961 172 103 185 77 279 
1962 165 108 19C 77 264 
1963 158 106 184 7C 288 
1964 142 96 156 64 254 
1965 130 86 142 6C 23C 
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TABLE À2. CONTINUED 
SOUTH DELTA SOUTHERN UNITED 
YEAR EAST STATES PLAINS MCUNTAIN PACIFIC STATES 
(THOUSANDS OF PERSONS) 
1939 234 324 289 189 295 2,727 
1940 277 314 284 183 291 2,679 
1941 260 316 288 197 307 2,652 
1942 ?51 ?C1 276 190 3Cn 2,555 
1943 242 279 25% 187 305 2,436 
1944 217 249 222 172 311 2,231 
1945 2C3 232 211 164 312 2,119 
1946 212 238 214 159 316 2,189 
1947 225 244 221 166 324 2,267 
1948 240 258 231 165 321 2,337 
1949 223 241 209 172 315 2,252 
1950 228 260 241 151 33G 2,329 
1951 225 240 225 144 324 2,236 
1952 223 231 2C2 145 318 2,144 
1953 221 229 203 135 314 2,C89 
1954 222 226 201 134 310 2,C81 
1955 23C 224 2C5 134 301 2,036 
1956 225 216 184 132 299 1,952 
1957 226 202 191 134 296 1,94C 
1958 23C 217 189 137 297 1,982 
1959 236 224 195 128 303 1,952 
1960 224 2C7 196 126 297 1,885 
1961 226 216 21C 119 298 i,39C 
1962 219 2 07 202 112 283 1,827 
1963 210 208 173 111 275 1,782 
1964 194 183 153 ICS 257 1,604 
1965 184 172 135 99 246 1,484 
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TABLE A3. FAMILY FARM LABOR 
NORTH LAKE CORN NORTHERN APPAL-
YEAR EAST STATES BELT PLAINS ACHIA 
(THOUSANDS OF PERSONS) 
1939 718 751 1,491 5 9 2  1,666 
1940 700 741 1,455 576 1,604 
1941 622 731 1,427 567 1,518 
1942 692 732 1,424 557 1,511 
1943 699 740 1,439 566 1,521 
1944 691 741 1,448 569 1,511 
1945 684 737 1,453 569 1,472 
1946 684 76G 1, 5C9 59C 1,516 
1947 672 771 1,535 606 1,5G6 
1948 655 769 1,539 607 1,482 
1949 629 732 1,469 573 1,442 
1950 643 336 1,432 567 1,375 
1951 621 816 1,388 55C 1,314 
1952 6CC 8G9 1,359 534 1,254 
1953 583 797 1,341 52C 1,185 
1954 565 792 1,3C? 506 1,1J8 
1955 533 783 1,266 490 1,116 
1956 497 738 1,196 460 1,015 
1957 477 711 1, 155 444 977 
1958 469 710 1,131 441 939 
1959 446 691 1, 1C6 437 928 
1960 426 659 1,C01 425 391 
1961 413 643 1,C59 412 875 
1962 394 625 1,G37 404 335 
1963 376 615 1,0C6 39C 82C 
1964 356 591 963 376 781 
1965 327 544 844 351 771 
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TABLE A3. CONTINUFD 
SOUTH DZLTA SOUTHERN UMThD 
YEAR EAST STATES PLAINS MOUNTAIN PACIFIC STATES 
(THOUSANDS OF PERSONS) 
1939 1,070 9C2 755 3G1 360 8,611 
1940 1,004 865 712 291 340 8,30C 
1941 947 li22 639 293 338 8,C17 
1942 95C 792 654 292 240 7;949 
1943 940 795 653 293 349 8,Cir 
1944 951 780 645 294 354 7,988 
1945 934 761 631 282 354 7,881 
1946 965 793 650 283 353 8,106 
1947 969 779 631 284 358 ft, 115 
1948 944 773 618 273 261 8,026 
1949 905 752 595 263 347 7,712 
1950 767 768 597 267 345 7,597 
1951 709 727 589 256 340 7,310 
1952 653 6 64 548 251 328 7,005 
1953 619 625 537 249 319 6,775 
1954 586 595 51C 239 317 6,57C 
1955 558 573 484 231 311 6,345 
1956 503 514 443 229 304 5,899 
1957 495 473 419 215 294 5,660 
1958 466 446 409 216 294 5,521 
1959 454 424 401 209 292 5,390 
1960 422 393 383 206 286 5,172 
1961 404 367 37G 2'. 3 282 5,029 
1962 379 357 362 203 277 4,873 
1963 379 334 359 194 265 4,737 
1964 35C 317 33 C 183 2 54 4,506 
1965 323 281 • 296 174 234 4,125 
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TABLE A4. TOTAL FARM LABOR 
NORTH LAKE CORN NORTHERN APPAL-
YEAR EAST STATES BELT PLAINS ACHIA 
1 THOUSANDS OF PERSONS) 
1939 1,042 939 1,821 710 2,051 
1940 1,03C 927 1,782 699 1,976 
1941 99C 911 1,744 69C 1,872 
1942 992 901 1,724 676 1,950 
1943 99C 899 i,72C b'tS 1,H5C 
1944 964 882 1,698 671 1,6C5 
1945 952 868 1,685 661 1,744 
1946 962 898 1,755 692 1,800 
1947 951 914 1,791 717 1,804 
1948 932 917 1,803 721 1,8C1 
1949 903 576 1,725 676 1,749 
1950 936 981 1,694 672 1,689 
1951 907 957 1,643 647 1,613 
1952 871 947 1,594 626 1,543 
1953 844 926 1,567 61C 1,466 
1954 817 920 1,529 594 1,451 
1955 766 9C4 1,485 572 1,401 
1956 717 856 1,398 537 1,294 
1957 693 825 1,356 525 1,256 
1958 689 823 1,339 527 1,224 
1959 638 805 1,302 519 1,212 
1960 608 768 1,268 506 1,167 
1961 585 751 1,244 49C 1,154 
1962 559 733 1,227 481 1,099 
1963 534 721 1, 19C 46C 1,108 
1964 498 687 1, 119 44 C 1,035 
1965 457 63r 1,026 411 941 
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TABLE A4. CONTINUED 
SOUTH DELTA SOUTHERN UNITED 
YEAR EAST STATES PLAINS MOUNTAIN PACIFIC STATES 
(THOUSANDS OF PERSONS) 
1939 1,355 1,227 1,04 5 490 655 11,338 
1940 1,281 ] , 179 997 474 631 10,979 
1941 1,208 1,138 977 49u 645 IC,669 
1942 } nno i .  7 ^  Vf <.  1,094 931 482 6/; 2 10,504 
1943 1,192 l,v75 90/, 48; 654 10,446 
1944 1,168 1,030 867 4 66 665 10,219 
1945 1,133 994 643 44 6 666 10,000 
1946 1,177 1,031 864 442 669 If,295 
1947 1,19b 1,023 852 450 682 10,382 
1948 1,184 1,031 850 438 682 10,363 
1949 1,134 993 604 43 5 662 9,964 
1950 995 1,028 838 418 675 9,926 
1951 934 967 «14 400 664 9,546 
1952 8P1 895 75C 396 646 9,149 
1953 84C 854 74 C 384 633 8,864 
1954 808 821 711 373 627 8,651 
1955 788 797 689 363 612 8,381 
1956 728 730 627 361 603 7,851 
1957 721 675 610 349 590 7,600 
1958 696 663 598 353 591 7,503 
1959 69C 648 596 337 595 7,342 
1960 646 600 579 332 583 7,057 
1961 630 583 58: 322 550 6,919 
1962 598 564 564 315 5 60 6,700 
1963 589 542 5 3 ? 305 54 0 6,519 
1964 544 500 483 293 511 6,110 
1965 507 453 431 273 480 5,609 
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TABLE A6. GROSS FARM INCOME (NET FOR U. S.), DEFLATED 
NORTH LAKE CORN NORTHERN APPAL-
YEAR EAST STATES GELT PLAINS ACHIA 
(MILLIONS OF DOLLARS) 
1939 23,982 19,443 44,575 16,424 15,050 
1940 24,609 28,328 48,376 16,643 14,835 
1941 26,409 25,447 58,25C 22,096 18,012 
1942 29,717 30,325 ?U 23C 26,143 22,446 
1943 35,602 36,214 82,804 37,749 26,132 
1944 36,000 35,729 82,758 37,835 29,221 
1945 4C,073 36,889 83,751 41,861 31,449 
1946 40,324 40,179 37,804 41,294 31,083 
1947 36,837 3G,C59 91,157 45,019 29,163 
1948 36,771 36,377 81,472 40,045 27,757 
1949 34,162 32,54: 79,455 36,05C 26,561 
1950 32,073 31,675 77,678 35,179 26,706 
1951 33,44C 32,592 79,496 35,607 28,711 
1952 34,594 33,568 68,724 36,738 26,677 
1953 33,323 32,854 81,056 33,264 27,593 
1954 30,797 31,307 77,756 32,943 27,433 
1955 31,170 30,915 73,461 31,264 26,963 
1956 30,788 30,945 74,066 29,438 27,283 
1957 3C,227 31,473 73,845 26,813 24,764 
1958 30,818 32,722 77,251 36,576 26,375 
1959 29,466 31,422 73,946 36,301 25,853 
1960 30,470 32,403 76,763 35,353 26,323 
1961 29,865 33,099 77,972 37,285 28,722 
1962 29,956 33,032 81,336 38,853 29,035 
1963 30,241 33,532 84,222 40,054 29,550 
1964 30,783 34,178 82,648 37,831 31,533 
1965 32,120 35,410 88,416 38,708 30,575 
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TABLE A6. CONTINUED 
SOUTH DELTA SOUTHERN UNITED 
YEAR EAST STATES PLAINS MOUNTAIN PACIFIC STATES 
(MILLIONS OF DOLLARS) 
1939 10,651 9,120 14,988 11,933 19,925 10,639 
1940 10,469 7,818 16,270 12,507 21,106 i:,630 
1941 11,320 11,337 2C,C79 14,755 25,690 13,751 
1942 15,290 13,323 ? 31C C 6 17,827 30 £ 3 18,379 
1943 18,88« 15,762 27,902 21,573 39I720 2C,925 
1944 22,124 16,454 29,384 22,700 43,589 20,745 
1945 20,812 15,588 29,92: 23,852 45,634 21,434 
1946 21,967 15,112 28,637 24,104 45,697 23,076 
1947 19,156 16,440 31,690 23,886 38,369 19,150 
1948 18,654 16,656 30,111 24,519 35,225 20,244 
1949 18,483 16,625 31,661 22,902 34,952 15,485 
1950 19,416 15,340 3C,58C 22,999 36,809 16,128 
1951 20,951 15,694 29,755 25,250 39,290 16,889 
1952 21,454 16,852 3C,35C 25,366 39,570 16,319 
1953 21,784 17,757 26,341 22,956 33,923 14,327 
1954 20,199 16,052 26,659 21,910 37,244 13,656 
1955 22,856 16,212 25,325 20,628 38,329 12,626 
1956 22,706 16,749 24,681 21,742 39,467 12,082 
1957 20,546 13,561 21,732 21,454 36,603 11,898 
1958 22,488 14,840 29,486 24,639 37,520 13,494 
1959 23,941 17,434 28,981 25,061 40,709 11,303 
1960 23,939 16,228 29,036 25,057 41,671 11,937 
1961 25,137 18,454 30,766 24,670 41,840 12,762 
1962 25,691 18,946 31,119 26,231 43,173 13,218 
1963 27,608 21,125 32,347 27,162 45,576 13,076 
1964 28,312 21,C61 29,139 25,360 46,307 12,046 
1965 29,304 21,588 31,327 27,611 47,060 13,756 
YEAR 
1939 
194U 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
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A7. GROSS INCOME PER FARM (NET FOR U.S.), DEFLATED 
NORTH LAKE CORN NORTHERN APPAL-
EAST STATES BELT PLAINS ACHIA 
(DOLLARS) 
4,105 3,335 3,88n 3,778 1,337 
4,236 4,C75 4,271 3,88[ 1,323 
4,501 4,395 5,19: 5,203 1,619 
5tl99 5*284 6,417 6,252 2,C45 
6,262 6,422 7,604 9,2CS 2,425 
7,C63 6,473 f,734 9,466 2,741 
7,20C 6, 768 7,963 10,604 2,964 
7,411 7,427 8,244 10,50 6 2,943 
6,945 7,CAP 8,615 11,546 2,783 
7,091 6,863 7,767 10,382 2,663 
6,736 6,210 7,632 9,48C 2,569 
6,477 6,103 7,519 9,329 2,5C1 
7,195 6,441 7,879 9,61C 2,929 
7,918 6,822 7,C78 10,09C 3,:64 
8,105 6,845 8,605 9,287 3,:9C 
7,979 6,676 8,489 9,345 3,197 
8,395 6,7C6 8, 191 8,934 3,245 
8,622 6,831 8,424 8,575 3,398 
8,797 7,088 8,577 7,992 3,20C 
9,297 7,540 9,153 11,103 3,531 
9,211 7,393 3,941 11,216 3,585 
9,961 7,865 9,524 11,138 3,865 
10,207 R, 193 9,933 12,054 4,300 
1C,71C 8,341 ID,652 12,856 4,487 
11,335 8,665 11,365 13,55C 4,668 
12,105 9, G13 11,337 13,067 5,086 
13,142 9,622 12,453 13,727 5,062 
TABLE A7. CONTINUED 
SOUTH DELTA SOUTHERN UNITED 
YEAR EAST STATES PLAINS MCUNTAIN PACIFIC STATES 
(DOLLARS) 
1939 1,488 1,315 2,391 4,966 6,875 1,652 
1940 1,505 1,147 ?,689 5,329 7,355 1,675 
1941 1,644 1,686 3,347 6,353 8,952 2,184 
1942 2,239 2 f " 32 4,115 7,343 ic,ei6 2i963 
1943 2,832 2,467 4,921 9,631 13,921 3,437 
1944 3,322 2,637 5,275 ir,236 15,214 3,456 
1943 3,107 2,530 5,411 10,911 15,935 3,592 
1946 3,276 2,469 5,274 11,118 16,C74 3,894 
1947 2,851 2,713 5,957 11,173 13,525 3,26? 
1948 2,810 2,780 5,781 11,617 12,491 3,488 
1949 2,845 2,S18 6,245 11,0 GO 12,434 2,706 
1950 3,046 2,636 6,215 11,202 13,136 2,856 
1951 3,471 2,854 6,304 12,537 14,530 3,111 
1952 3,770 3,247 6,715 12,842 15,208 3,140 
1953 4,064 3,646 6,297 11,87C 15,513 2,074 
1954 3,976 3,497 6,377 11,55C 15,390 2,846 
1955 4,722 3,744 6,222 11,121 16,241 2,714 
1956 4,925 4,096 6,233 11,998 17,C49 2,677 
1957 4,680 3,513 5,645 12,114 16,249 2,722 
1958 5,432 4,077 7,884 14,242 16,9C1 3,188 
1959 6,107 5,068 8,C72 14,846 18,76C 2,758 
1960 6,47G 4,993 8,571 14,915 19,750 3,023 
1961 7,202 6,031 9,292 15,361 20,360 3,349 
1962 7,715 6,555 9,755 16,729 21,425 3,584 
1963 8,820 7,654 10,536 17,718 23,253 3,66C 
1964 9,469 7,976 9,778 16,895 24,181 3,467 
1965 10,002 8,56 7 1C,877 18,821 25,370 3,682 
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TABLE A6. TOTAL NON FARM INCOKE, DEFLATED 
NORTH LAKE CORN NORTHERN APPAL-
YEAR EAST STATES BELT PLAINS ACHIA 
(MILLIONS OF DOLLARS) 
1939 65,730 13,628 31,971 3,131 9,572 
1940 69,257 14,517 33,911 3,232 10,376 
1941 72,984 15,832 36,982 3,36C 12,044 
1942 77,177 17,439 39,226 4,C42 14,231 
1943 86,003 2C,468 44,62^ 4,922 1.6,557 
1944 91,619 21,335 48,462 5,345 10,178 
1945 92,438 20,873 49,145 5,495 18,674 
1946 87,480 19,893 46,428 4,873 16,899 
1947 75,980 13,325 41,831 4,278 14,681 
1948 75,833 18,506 42,755 4,443 14,885 
1949 80,137 19,741 44,648 4,992 15,805 
1950 84,379 21,465 47,159 5,197 17,042 
1951 83,047 21,373 47,699 5,263 17,235 
1952 90,312 23,451 52,138 5,886 19,024 
1953 96,900 26,17C 56,99C 6,263 20,124 
1954 97,802 25,960 56,58C 6,443 19,926 
1955 103,602 28,219 60,7G9 6,761 21,238 
1956 108,598 29,247 63,699 7,117 22,658 
1957 111,309 29,529 64,896 7,222 23,3C3 
1958 111,510 29,122 64,035 7,441 23,415 
1959 118,941 31,008 69,0 21 7,973 25,089 
1960 123,414 32,271 71,367 8,31C 26,020 
1961 128,684 32,863 73,261 8,752 27,494 
1962 135,195 34,887 76,899 9,222 29,367 
1963 141,886 36,915 80,649 9,562 31,240 
1964 150,827 39,516 85,667 ir, o o 2  33,653 
1965 156,574 43,256 90,978 10,777 36,015 
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TABLE A8. CONTINUED 
SOUTH DELTA SOUTHERN UNITED 
YEAR EAST STATES PLAINS MOUNTAIN PACIFIC STATES 
(MILLIONS OF DOLLARS) 
1939 6,273 3,254 6,887 4,027 15,369 159,852 
1940 6,945 3,422 7,143 4,210 16,601 169,619 
1941 8,171 4,073 7,620 4,422 IS,613 184,504 
1942 9,975 4,952 9,578 5,547 22,915 205,140 
1943 12,346 6,107 12,325 6,480 29,C19 238,961 
1944 13,708 6,728 13,643 6,580 31,537 257,190 
1945 13,968 6,804 13,868 6,818 31,684 259,770 
1946 12,048 5,757 12,240 6,373 28,691 240,876 
1947 10,446 4,879 10,727 5,681 24,799 211,624 
1948 10,473 4,982 11,171 5,880 24,609 213,540 
1949 lljl88 5,631 12,367 6,521 26,449 227,475 
1950 12,082 5,866 13,143 6,945 28,027 241,303 
1951 12,391 5,782 13,370 7,1C4 28,713 241,979 
1952 14,143 6,417 15,211 8,130 32,505 267,213 
1953 15,127 6,830 16,C79 8,669 35,049 288,200 
1954 15,465 6,936 16,405 8,889 35,642 290,054 
1955 16,816 7,261 17,467 9,603 38,418 310,092 
1956 18,384 7,938 18,739 10,464 41,759 328,703 
1957 19,284 8,403 19,310 10,937 43,339 337,537 
1958 20,079 8,523 19,422 11,464 44,722 339,731 
1959 21,830 9,007 20,677 12,421 48,872 364,838 
1960 22,899 9,271 21,237 13,187 51,398 379,373 
1961 23,904 9,675 22,289 14,142 54,729 395,811 
1962 25,853 10,302 23,425 15,180 58,750 419,080 
1963 27,650 11,048 24,778 16,098 62,446 444,558 
1964 29,858 11,875 26,504 16,902 66,596 474,090 
1965 32,584 13,180 28,C84 17,683 70,227 499,286 
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TABLE A9. NON FARM INCOME PER CAPITA, DEFLATED 
NORTH LAKE CORN NORTHERN APPAL-
YEAR EAST STATES CELT PLAINS ACUTA 
(COLLARS) 
1939 5,674 5,328 5 188 4,64 3 3,998 
1940 5,661 5,327 5 2C8 4,682 4,112 
1941 5,318 5, 155 5 0C4 4,477 4,2C7 
1942 5,237 5,291 'Xil 4,665 4,523 
1943 5,625 5,698 5 337 5,303 5,124 
1944 6,141 5,972 5 863 5,844 5,733 
1945 6,456 6, 188 6 191 6,236 6,031 
1946 5,917 5,659 5 63C 5,575 5,249 
1947 4,930 4,866 4 764 4,574 4,795 
1948 4,846 4,743 4 51C 4,56C 4,2U3 
1949 5,290 5,221 5 153 5,083 4,613 
1950 5,424 5,395 5 247 5,144 4,769 
1951 5,096 5, 122 5 025 4,901 4,537 
1952 5,497 5,585 5 412 5,269 4,906 
1953 5,783 5,911 5 725 5,532 5,128 
1954 6,009 6,104 5 923 5,694 5,232 
1955 6,255 6,314 6 173 5,917 5,391 
1956 6,373 6,505 6 3CG 6,138 5,536 
1957 6,475 6,640 6 381 6,208 5,649 
1958 6,698 6, 888 6 6C6 6,421 5,773 
1959 7,006 7,C53 6 893 6,679 5,998 
1960 7,177 7,167 7 C5C 6,88C 6,120 
1961 7,499 7,497 7 370 7,164 6,437 
1962 7,725 7,729 7 574 7,432 6,659 
1963 8,053 8, COO 7 818 7,65C 6,924 
1964 8,469 8,352 8 179 7,919 7,250 
1965 8,775 9,276 8 695 8,403 7,837 
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TABLE A9. CONTINUED 
SOUTH DELTA SOUTHERN UNITED 
YEAR EAST STATES PLAINS MOUNTAIN PACIFIC STATES 
(DOLLARS) 
1939 3,842 4,012 4,93G 5,036 6,143 5,221 
1940 4,005 4,031 4,917 5,054 6,217 5,238 
1941 4,0 86 4,217 4,805 4,856 6,C35 5,040 
1942 4,447 4 » 547 5,C7t 6,156 5,113 
1943 5,135 5,326 5,855 6, CC2 6,E25 5,629 
1944 5,802 6,012 6,599 8,04:; 7,337 6,141 
1945 6,172 6,29C 6,949 6,571 7,810 6,431 
1946 5,241 5,261 6,C14 5,830 7,196 5,780 
1947 4,269 4,170 4,940 4,858 5,947 4,823 
1948 4,151 4,101 4,647 4,818 5,748 4,757 
1949 4,521 4,661 5,372 5,342 6,330 5,196 
1950 4,661 4,707 5,496 5,441 6,472 5,336 
1951 4,424 4,373 5,132 5,166 6,C9G 5,057 
1952 4,811 4,764 5,617 5,638 6,565 5,473 
1953 5,C17 4,967 5,819 5,878 6,875 5,737 
1954 5il63 5,101 5,992 6,079 7,C39 5,917 
1955 5,319 5,185 6,121 6,245 7,213 6,119 
1956 5,518 5,404 6,297 6,442 7,418 6,27? 
1957 5,589 5,576 6,259 6,490 7,463 6,380 
1958 5,799 5,653 6,476 6,7r2 7,763 6,606 
1959 6,007 5,827 6,70C 6,911 8,C33 6,835 
1960 6,138 5,938 6,822 7,041 8,209 6,977 
1961 6,377 6,179 7,12C 7,339 8,656 7,319 
1962 6,667 6,378 7,247 7,613 8,922 7,574 
1963 6,972 6,687 7,5CG 7,871 9,194 7,818 
1964 7,295 7,021 7,837 P,1C2 9,548 a, 116 
1965 7,761 7,707 8,175 a,235 9,871 S,262 
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TABLE Aie. UNEMPLOYMENT RATE 
NORTH LAKE CORN NORTHERN APP.AL-
YfAR EAST STATES BELT PLAINS ACHiA 
(PER CENT) 
1939 - - — 
1940 - - - — — 
1941 - - — — — 
1942 - — 
1943 - - - — — 
1944 - - — — — 
1945 - - - — — 
1946 - - - — — 
1947 - - - — — 
1948 3.6 2.0 2.1 1.4 2.6 
1949 7.3 4.7 4.9 2.3 6.1 
1950 5.3 2.8 3.7 2.8 4.6 
1951 3.3 2.2 2.C 1.4 3.2 
1952 3.4 2.7 2.C 1.4 3.6 
1953 3.G 2.2 i.e 1.9 3.6 
1954 5.6 5.3 4.5 3.0 7.4 
1955 4.1 2.9 2.6 2.8 4.8 
1956 3.6 4.1 _2.3 2.6 4.2 
1957 4.2 4.0 2.7 2.6 4.7 
1958 7.1 8.3 5.2 3.4 7.2 
1959 5.4 4.3 3.2 2.6 4.7 
1960 5.4 4.5 3.7 3.3 5.0 
1961 6.1 6. G 4.5 3.6 5.8 
1962 5.0 4.0 3.4 2.9 4.3 
1963 5.1 3.5 3.1 3.0 3.9 
1964 4.4 3.0 2.5 2.8 3.3 
1965 3.4 2.2 1.9 2.5 2.4 
\ k \  
TABLE AIG. CONTINUED 
SOUTH DELTA SOUTHERN UNITED 
YEAR EAST STATES PLAINS MGUNTAIN PACIFIC STATES 
(PER CENT) 
1939 — — - - - 17.2 
1940 - - - - — 14.6 
1941 - - - — — 9.9 
1942 - - — — — 4,7 
1943 - - - — — 1.9 
1944 - - - — — 1.2 
1945 - - - — — 1.9 
1946 - - - — — 3.9 
1947 - - - — — 3.9 
1948 2.6 2.7 1.3 1.8 5.7 3.8 
1949 5.6 5.6 2.5 3.7 9.5 5.9 
1950 4.C 5.4 2.4 3.5 6.P 5.3 
1951 2.7 3.4 1.2 1.7 3.4 3.3 
1952 2.8 3.6 1.2 1.6 3.5 3.1 
1953 2.8 3.4 1.6 2.1 3.6 2.9 
1954 4.9 5.7 2.7 3.6 5.0 5.5 
1955 3.4 4.2 1.9 2.7  2.6 4.4 
1956 3.2 3.5 1.7 2.3 3.1 4.1 
1957 3.3 4.0 2.1 2.9 3.9 4.3 
1958 5.3 6.0 3.9 4.4 6.5 6.8 
1959 3.9  5.0 3.C 3.6 4.4 5.5 
1960 4.3 5.6 3.4 3.9  5.6 5.6 
1961 5.1 6.7 3.8 4.6 6.6 6.7 
1962 4.C 5.2 2.1 3.8 5.4 5.5 
1963 3.4 4.6 3.2 3.7 5.6 5.7 
1964 2.7 3.8 2.7 3.5 5.5 5.2 
1965 2.1 3.0 2.2 3.2 5.2 4.5 
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TABLE All. INDEX OF STOCK OF MECHANICAL POWER AND MACHINERY 
(1957-59=100) 
NORTH LAKE CUKN NORTHERN APPAL-
VEAR EAST STATES BELT PLAINS ACHIA 
1939 - — — — 
1940 - - — — — 
1941 - - — — — 
1942 - - — — — 
1943 - - — — — 
1944 - - — — — 
1945 81.3 62.6 62.C 7C.5 45.C 
1946 89.6 68.6 67.e 75.0 52.3 
1947 88.1 67.1 66.5 71.8 53.3 
1948 84.3 64.1 63.6 67.3 53.1 
1949 83.3 62.8 62.1 63.3 53.8 
1950 102.6 74.3 81.3 75.1 66.0 
1951 96.5 90.3 8C.1 SC. 5 73.8 
1952 108.3 91.5 91.1 92.0 85.8 
1953 106.C 96. C 9G.6 96.6 89.6 
1954 108.3 ICI.6 ICl.l 101.8 97.6 
1955 105.6 102.6 1C2.1 103.0 99.3 
1956 104.6 1C3.C 1C 2.3 1C3.1 ICC.8 
1957 102.8 ICI.5 1:1.3 ICI.6 IOC.8 
1958 96.6 97.0 97.1 97.5 96.3 
1959 IOC.3 101.5 ICI.6 100.8 1C2.6 
1960 98.8 101.6 1C5.6 102.3 102.8 
1961 94.6 99.1 99.3 99.8 IOC. 3 
1962 93.1 100.8 99.1 99.3 104.1 
1963 93.1 ICO.6 ICO. a 101.1 104.3 
1964 93.8 102.1 102.6 ICI.8 110.6 
1965 96.5 1C5.8 106.6 1C5.3 121.0 
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TABLE All. CONTINUED 
SOUTH DELTA SOUTHERN UNITED 
YEAR EAST STATES PLAINS MOUNTAIN PACIFIC STATES 
1939 40.0 
1940 - - - - - 42.0 
1941 - - - — — 44.r 
1942 - - - - — 4 6. C 
1943 - - - — — 50.C 
1944 - - - - — 5 1,0 
1945 45.3 46.8 61.6 59.8 74.6 54. C 
1946 53.1 55.C 68.1 66.1 82.5 58.G 
1947 54.3 36.3 67.3 65.3 81.3 64.0 
1948 54.5 56.3 65.C 63,0 78.5 72.0 
1949 55.1 57.1 64.1 61.8 77.C 80.0 
1950 67.6 7G.1 75.H 73.8 89.1 86.0 
1951 76.3 78.6 01.B 79.8 93.3 92.C 
1952 88.6 91.C 93. C 91.3 103.1 96.0 
1953 92.6 95.1 94.8 96.3 104.1 97.0 
1954 IOC. 6 1C2.0 102. C 101.e 107.C 98.0 
1955 102.C 1C2.6 102.6 103.1 104.3 99.0 
1956 102.6 1:3.1 102.3 102.8 103.8 99.0 
1957 102.1 102.1 101.8 101.8 102.3 ICO.C 
1958 96.3 96.8 97.1 97.5 97.0 99.0 
1959 101.3 100.8 ICI. : 100.6 IOC.6 101.0 
1960 100.1 100.5 99.3 1J2.0 IOC.3 100.0 
1961 96.5 97.0 96.8 99.8 97.1 97.0 
1962 96.8 95.3 96.3 99.3 96.8 97.0 
1963 96.6 97.3 97.C 101.1 97.3 99.0 
1964 101.0 ICO.8 99.1 102.C 99.1 101.0 
1965 106.8 1C5.3 1C2.8 l'"6.C 101.8 101.0 
YEAR 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
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A12. INDEX OF CROPLAND PER FARM (1957-59=100) 
NORTH LAKE CORN NORTHERN APPAL-
EAST STATES PELT PLAINS ACHIA 
70.5 75.6 68.1 68.7 9l.1 
72.6 77.2 68.9 70.6 a 9.5 
73.3 77.4 70,3 72.1 08.7 
75.4 78.4 73.C 73.1 92.5 
76=1 61 = 3 76,6 77,7 94,7 
79.1 83.1 73.9 81.1 93.4 
76.7 84.3 77.4 82.6 9C.4 
76.1 83.4 77.9 81.7 88.7 
73.1 82.7 77.4 84.Q 9C.8 
73.9 05.1 HO.4 85.8 9C.4 
72.6 87. C 81.4 9C.1 93.G 
73.9 86.3 81.2 9C.3 88.7 
78.4 88.9 83.3 92.4 93.C 
82.9 90.7 87.C 94.0 95.6 
87.6 93.5 90.9 95.8 99.4 
92.1 95.7 94.2 98.9 ICC.3 
94.7 97.4 96.3 99.2 102.9 
95.4 98.6 97.C 98.7 101.1 
97.9 97.9 97.5 99.1 97.3 
100.3 99.0 99.C ICC.2 99.0 
101.8 in3.i 1C3.6 ICI.8 1G3.7 
104.4 1C3.7 1C5.6 1C4.2 105.5 
106.9 1C4.C ICI.5 lCj.2 104.6 
lie.4 1C2.C 1C2.8 99.6 1C2.4 
117.4 106.5 1C8.C 1G4.0 10 5. 3 
122.3 1C8.4 110.4 1G5.1 107.5 
125.5 111.6 113.8 ica.i 109.6 
YEAR 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
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A12. CONTINUED 
SOUTH DELTA SOUTHERN UNITED 
FAST STATES PLAINS MOUNTAIN PACIFIC STATES 
89.9 
91.6 
90.2 
91.0 
92.7 
88.5 
85.9 
84.2 
85.3 
85.0 
89.C 
83,9 
88.7 
95.6 
1 0 1 . 1  
99. C 
1 0 2 . 2  
99.9 
98.5 
94.8 
1 0 6 . 8  
106.8 
109.1 
105.6 
117.3 
1 2 0 . 9  
118.5 
74.0 
75.1 
74.6 
75.7 
75.4 
74.9 
71.3 
75.1 
74.3 
76.5 
79.1 
74.0 
78.8 
81.9 
8 6 . 1  
90.6 
92.9 
94.3 
96.2 
96.5 
1:7.2 
IIC.O 
1 1 8 . 8  
124.7 
133.8 
143.1 
151.0 
73.7 
78.2 
75.3 
70.2 
7 S . 3 
79.2 
? 6 . 1  
77.7 
81.4 
83.3 
6 8 . 2  
34.8 
91.9 
92.5 
95.6 
99.3 
101.7 
98.2 
96.9 
98.4 
1C4.7 
1 : 8 . 2  
106.9 
1:6.3 
1 1 1 . 2  
112.9 
1 1 6 . 1  
53.3 
55.4 
57.3 
59.2 
6 3.4 
6 6 . 1  
6 5.6 
65.9 
71.u 
74.7 
92.4 
84.3 
68.2 
91.6 
91.5 
94.4 
96.5 
97.4 
98.3 
ICC.9 
ICO.8 
1C2.4 
1C3.5 
1 0 6 . 6  
1 0 8 . 4  
110.7 
114.6 
66.4 
69.0 
68.3 
71.C 
7 2.1 
73.7 
74.0 
75.0 
77.0 
79.G 
8 0 . 1  
78.C 
82.4 
86.4 
89.7 
92.5 
94.0 
97.2 
97.9 
99.9 
1 0 2 . 2  
1C3.5 
105.3 
103.1 
109.3 
1 1 0 . 2  
114.9 
66,8 
6 8 . 6  
69. 1 
70.7 
73.3 
74. B 
73.9 
73.8 
75.2 
77,1 
80 .1  
79.1 
83.2 
8 6 . 6  
90i2 
93.8 
96.2 
96.8 
97.0 
99.3 
103.7 
106.4 
105.6 
1 0 6 . 2  
111.9 
114.5 
117.6 
YEAR 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
ACHI 
54 
4 3 
49 
54 
31 
54 
55 
58 
59 
64 
6 1  
64 
68 
69 
73 
76 
64 
93 
91 
1C3 
1C6 
114 
118 
124 
130 
141 
146 
146 
A13. INDEX OF TOTAL FARM PRODUCTION PER MAN 
(1957-59=100) 
NORTH LAKE CORN NORTHERN 
EAST STATES BELT PLAINS 
43 37 32 29 
39 39 37 32 
4 0 39 39 36 
4 "J 4:2 4 1 4 5  
43 42 4 3 43 
45 42 42 45 
47 46 45 49 
52 49 5C 52 
55 52 46 56 
6C 59 59 61 
6? 60 59 57 
67 63 61 66 
71 67 63 63 
73 72 7G 73 
77 75 70 68 
80 78 74 7G 
83 83 80 71 
89 88 86 74 
91 92 91 86 
133 101 101 lie 
106 107 ICG 104 
113 113 116 127 
121 122 125 12C 
121 124 132 135 
129 135 147 139 
135 136 147 144 
145 14? 167 159 
YEAR 
1939 
1940 
1941 
1942 
1043 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
UNIT 
STAT 
35 
36 
39 
4 2 
41 
4 4 
46 
49 
50 
5 à 
57 
61 
62 
68 
71 
74 
ac 
86 
91 
103 
106 
115 
1 2 0  
127 
135 
141 
153 
147 
A13. CONTINUED 
SOUTH DELTA SOUTHERN 
EAST STATES PLAINS MOUNTAIN PACIFIC 
39 37 35 40 48 
33 33 36 37 42 
33 35 36 41 45 
37 38 39 42 46 
30 3 '5 f  •J (v 45 4 8 
4C 4C 44 4 5 4n 
4 2 41 42 48 51 
43 41 46 51 56 
44 43 52 54 57 
48 50 51 58 61 
48 4 7 65 58 63 
52 52 58 62 63 
59 55 56 65 7 0 
59 60 63 74 76 
70 65 67 81 82 
68 72 72 74 88 
83 G5 76 81 89 
88 88 78 84 93 
91 68 68 92 96 
102 97 1C4 102 98 
107 115 1C8 106 106 
112 117 122 112 105 
127 12E 128 116 1C8 
123 144 132 122 114 
135 159 142 13C 117 
145 173 151 136 120 
158 19C 168 145 124 
